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ABSTRACT 


The  main  purpose  of  this  study  was  to  determine  the  relationship 
between  three  forms  of  grouping — heterogeneous,  homogeneous  and  subject — 
and  the  achievement  of  grade  nine  Parkview  school  students  at  three 
ability  levels  on  the  provincial  Grade  IX  final  examinations.  The  study 
was  confined  to  Parkview  grade  nine  students  over  an  eight-year  period 
from  September,  1956  to  June,  1964. 

The  study  actually  consisted  of  two  parts.  The  first  compared 
achievement  at  three  ability  levels  in  the  six  departmental  subjects 
during  a  three-year  period  of  heterogeneous  grouping  with  that  during  the 
next  three-year  period  of  homogeneous  grouping.  The  second  studied  the 
relationship  at  three  ability  levels  between  achievement  in  language, 
mathematics  and  science  and  the  three  methods  of  grouping,  subject 
grouping  being  carried  out  in  the  three  subjects  during  the  final  two 
years . 

The  data  consisted  of  all  Parkview  grade  nine  departmental 
stanine  scores  for  the  eight-year  period.  Two  parallel  analyses  were 
carried  out.  The  first  was  based  on  thirty-two  matched  pairs  for  each 
of  three  ability  levels  and  selected  from  each  of  the  three  periods  of 
grouping.  Pairs  were  matched  on  the  basis  of  sex,  chronological  age, 
attendance,  SCAT  percentile  and  Laycock  I.Q.  The  second  was  based  on 
a  similar  number  of  cases  chosen  randomly  but  with  a  wider  ability 
range  for  level  two. 

The  analysis  of  variance:  three-way  classification  was  followed 
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by  analysis  of  variance:  two-way  classification  and  then  by  the  appro¬ 
priate  t-tests. 

The  analysis  of  pupil  achievement  comparing  heterogeneous  and 
homogeneous  grouping  provided  some  evidence  in  favor  of  the  latter.  In 
social  studies,  language,  mathematics  and  science,  all  significant 
differences  (.05  and  better)  and  all  differences  in  means  supported  this 
inference  and  suggested  that,  in  general,  there  may  be  certain  advantages 
deriving  from  homogeneous  grouping  in  these  subjects.  There  were  no 
significant  differences  in  reading  or  in  literature. 

The  general  inference  that  subject  grouping  would  produce  higher 
academic  achievement  was  not  borne  out  in  this  study.  For  language 
there  was  some  statistical  evidence  and  a  general  tendency  supporting 
the  superiority  of  subject  grouping  over  homogeneous.  In  mathematics 
there  were  no  significant  differences  between  these  two  methods.  No 
general  tendency  was  evident.  In  science  the  general  tendency  would 
appear  to  favor  homogeneous  over  subject  grouping. 

All  conclusions  and  inferences  relate  only  to  grade  nine  classes 
in  Parkview  school,  although  they  may  be  extended  on  a  judgmental  basis 
to  the  same  grade  level  in  schools  with  similar  characteristics. 

The  complexity  of  the  problem  and  the  number  of  variables — 
teacher  qualifications,  length  and  type  of  experience,  class  size,  moti¬ 
vation,  and  the  variability  in  general  and  specific  abilities  of  the 
student  population  from  year  to  year — tend  to  make  all  conclusions  ten¬ 
tative. 

The  principal  recommendations  were  that  for  this  particular  school 
there  would  appear  to  be  sufficient  evidence  to  warrant  the  utilization  of 
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homogeneous  grouping  in  social  studies,  language,  mathematics  and  science 
and  that,  if  timetabling  permitted  and  achievement  was  low,  subject 
grouping  in  one  subject  (here  language)  would  be  more  effective  than 
homogeneous  grouping  in  improving  examination  results. 
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CHAPTER  I 


THE  PROBLEM 

I.  THE  SIGNIFICANCE  OF  THE  PROBLEM 


One  of  the  problems  facing  teachers  generally  is  the  difficulty 
of  providing  within  the  classroom  for  the  educational  needs  of  students 
ranging  in  ability  from  gifted  to  slow.  The  extent  of  the  problem  has 
been  indicated  by  Cook  and  Clymer  reporting  on  acceleration  and  retarda¬ 
tion: 

The  typical  range  of  ability  in  any  grade  (disregarding  2*6  of 
the  pupils  at  each  end  of  the  distribution)  is  equal  to  two-thirds 
of  the  chronological  age  of  the  median  pupil  in  that  grade.  .  .  . 

When  the  achievement  in  the  various  subjects  is  measured  at  each 
grade  level,  the  range  of  achievement  is  found  to  be  approximately 
the  same  as  that  for  intelligence  described  above. ^ 

Administrators  and  teachers  searching  for  ways  of  meeting  this 
difficulty  have  continued  to  look  carefully  at  ability  grouping  as  a 
possible  solution.  The  rationale  underlying  homogeneous  or  ability 
grouping,  very  briefly,  suggests  that  it  is  possible  to  select  students  in 
a  narrow  achievement  range  in  a  given  curriculum  area,  thus  permitting  the 
teacher  to  use  mass  teaching  procedures  which  will  ultimately  widen  the 
range  of  student  achievement.  As  a  result  the  teacher  will  be  able  to 
help  the  group  more  effectively  than  he  could  if  all  levels  of  achievement 
were  present. 

While  it  is  generally  accepted  that  homogeneous  grouping  reduces 


lw.  W.  Cook  and  T.  Clymer,  "Acceleration  and  Retardation," 
National  Society  for  the  Study  of  Education  Yearbook,  1961 ,  Part  I 
(Chicago:  University  of  Chicago  Press,  1962),  179-208. 


heterogeneity  in  individual  subjects  by  only  20  per  cent  of  the  original 
range,  it  is  argued  that  this  reduction  is  worthwhile.  It  is  generally 
agreed,  however,  that  subject  grouping,  a  refinement  of  homogeneous 
grouping,  can  reduce  heterogeneity  in  a  subject  to  a  much  greater  extent. 

The  problem  has  been  studied  extensively  over  the  past  forty  years 
in  several  countries  throughout  the  world.  In  general,  research  on  the 
subject  has  been  inconclusive.  Locally,  interest  has  been  evidenced 
through  the  recent  large-scale  Edmonton  study^  at  the  grade  seven  and 
eight  level. 

R.  L.  Godwin,2 3  at  the  Leadership  Course  for  School  Principals  in 
Edmonton,  1962,  questioned  the  use  of  most  American  studies  of  ability 
grouping  for  consideration  in  the  Canadian  context.  American  school 
systems  use  smaller  classes  than  are  found  in  many  parts  of  Canada 
(usually  not  more  than  twenty  or  twenty-five  students  to  a  teacher); 
semester  programming  is  widespread  and  the  curricula  differ.  Most  of 
their  experiments  ignore  the  all-important  teacher  variable.  Weak 
sampling  procedures,  poorly  matched  groups,  inadequate  testing  instru¬ 
ments,  or  too  little  data  often  raise  doubts  as  to  the  validity  of  their 
conclusions . 

Her  assessment  of  related  research  led  her  to  conclude  that: 

.  .  .the  variability  of  youth  is  so  great  that,  in  the  senior 
high  school  at  least,  some  form  of  grouping  is  recommended;  that 

2W.  B.  Dockrell,  "Edmonton  Junior  High  School  Streaming  Project," 
Committee  Report  (Edmonton:  Division  of  Educational  Psychology,  Univer¬ 
sity  of  Alberta,  1961),  pp.  1,2  (mimeographed). 

3Ruth  Godwin,  "Improving  Instructional  Procedures  to  Meet  Indivi¬ 
dual  Differences  in  the  Senior  High  School,"  The  Alberta  School  Principal , 
1962  (Edmonton:  University  of  Alberta  Press,  1962),  p.  71. 
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grouping  seems  to  assist  most  senior  high  school  students  when  the 
teacher  is  sufficiently  skilled  at  working  with  the  types  of 
students  he  has  been  assigned  and  if  the  instructional  materials 
have  been  varied  to  fit  the  specific  needs  of  the  particular 
subject  being  taught;  and  that  teachers  need  assistance  in  dis¬ 
covering  ways  and  means  of  developing,  fostering  and  encouraging 
individual  differences.4 * 6 

Godwin's  comments  on  differences  between  American  and  Canadian 
school  systems,  added  to  the  limitations  suggested  by  the  several  reviews 
indicate  the  need  for  further  grouping  study  in  the  local  context. 

General  recognition  of  the  importance  of  the  questio  n  adds  further 

support  for  study  at  the  grade  nine  level. 

5 

Luvern  L.  Cunningham,  at  the  same  Leadership  Course,  pointed  out 
the  influence  of  the  "Hawthorne  effect"  on  various  innovations  of  change. 
It  may  be  that  many  studies  of  short  duration  must  be  disregarded  because 
of  the  "halo"  effect.  The  present  study,  by  reason  of  its  length,  may 
be  able  to  avoid  this  bias. 

Alberta  Composite  High  School  Teachers  seem  to  think  that  they 
would  be  better  teachers  if  they  taught  students  grouped  according  to 
ability.  I.  E.  Housego  and  G.  L.  Mowat,  reporting  on  a  study  of  gifted 
youth  noted  that; 

Teachers  believed  that  ability  grouping  would  increase  opportuni¬ 
ties  to  enrich  programmes  for  the  gifted.  They  contended  that 
present  efforts  are  hampered  by  heterogeneous  classes,  by  large 
classes  and  by  lack  of  time  to  plan  for  and  to  teach  the  gifted. 


4Ibid. ,  p.  74. 

^Luvern  L.  Cunningham,  "Effecting  Organizational  Change,  The 
Alberta  School  Principal .  1962  (Edmonton;  University  of  Alberta  Press, 
1962),  p.  124. 

6I.  E.  Housego  and  G.  L.  Mowat,  "Alberta  Composite  High- Schools 
and  Gifted  Youth,"  The  Alberta  Journal  of  Educational  Research  (March, 
1959),  p.  124. 
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Some  grade  nine  teachers  hold  views  similar  to  those  of  high  school 
teqchers  in  regard  to  the  advantages  of  ability  grouping.  Teachers  hold¬ 
ing-  such  views  achieve  job  satisfaction  when  classes  are  grouped  accor¬ 
ding  to  ability.  Staff  morale  may  be  raised  and  educational  goals 
may  be  more  closely  attained.  It  would  seem  that  staff  acceptance  of  the 
possibility  that  ability  grouping  may  facilitate  the  teaching  and 
learning  situation  is  necessary  for  maximum  teacher  effort  and  effi¬ 
ciency. 

There  is  no  guestion  that  effective  teaching  requires  the  adop¬ 
tion  of  methods  and  techniques  to  meet  group  and  individual  differences. 
Any  study  attempting  to  determine  the  form  of  grouping  most  advantageous 
for  pupil  achievement  under  present  teachers  should  include  such  adapta¬ 
tion  as  an  integral  part  of  the  investigation.  The  point  under  dispute 
is  not  whether  grouping,  per  se,  is  advantageous,  but  rather  whether  or 
not  grouping  as  a  form  of  organization  facilitates  the  adaptation  of 
methods,  materials  and  techniques  which  results  in  higher  achievement  and 
whether  or  not  grouping,  in  its  subtle  effects  on  pupil  personnel  and 
teaching  staff,  tends  to  have  a  positive  effect  on  academic  achievement 
as  measured  by  grade  nine  departmental  examinations. 

Educators  seem  to  be  in  agreement  on  suggesting  a  modified  curri¬ 
culum  for  the  low  group  and  enrichment  for  the  gifted.  This,  of  course, 
raises  certain  problems  where  experimental  study  is  concerned.  For  this 
purpose  one  must  presume  that  the  low  group  covers  a  basic  minimum  of  any 
course  and  that  enrichment  for  the  upper  group  is  related  to  the  course 
content.  The  measuring  instrument  to  be  valid  must  encompass  these  upper 
and  lower  limits.  This  raises  the  question  as  to  whether  any  commercial 
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standardized  test  can  serve  as  a  valid  measure  of  gain  in  achievement. 

With  regard  to  this  Ekstrom  stated: 

Several  studies  of  gifted  children  were  confounded  in  that  the 
standardized  tests  used  were  not  suited  to  the  group.  Because  of 
their  special  ability,  the  students  scored  well  beyond  the  level 
where  the  tests  were  appropriate  measures.  It  has  also  been  ob¬ 
served  that  classes  for  the  gifted  are  enriched  with  many  addition¬ 
al  subjects.  Most  standardized  tests  do  not  measure  achievement 
in  these  subjects.^ 

Mare  recently  Enns  commented: 

Further  implementation  of  some  of  the  diversified  instructional 
procedures.  .  .will  force  us  to  modify  the  use  of  examinations. 
Already  we  are  running  into  serious  difficulties  in  testing 
streamed  or  'homogeneously'  grouped  classes.^ 

If  we  assume  that  the  departmental  examinations  are  a  valid  and 
reliable  measure  of  the  educational  objectives  of  the  grade  nine  curri¬ 
culum  in  Alberta,  then  their  use  may  provide  a  better  comparison  of 
achievement  under  different  forms  of  grouping  than  those  used  in  related 
studies . 

The  basis  for  grouping  has  been  questioned  in  many  studies.  That 
it  should  be  a  valid  measure  of  achievement  in  the  local  curriculum  seems 


sound.  This  would  preclude  the  use  of  I.Q.  alone.  It  would  preclude, 
too,  the  use  of  some  standardized  test  batteries  which  do  not  meet  the 
requirement  on  the  overall  basis  or  in  some  of  their  parts. 

One  practical  basis  for  grouping  is  the  final  subject  achievement 
mark  assigned  at  the  end  of  the  school  year.  This  commonly  comprises 
two  or  more  mid-term  tests  together  with  a  final  comprehensive  examina¬ 
tion.  At  the  junior  high  level  all  students  in  a  grade  may  write  the 


7r.  b.  Ekstrom,  "Experimental  Studies  of  Homogeneous  Grouping:  A 
Critical  Review."  School  Review,  29  (Summer,  1961),  p.  220. 

8p.  Enns,  "Assessing  the  Effects  of  Change,"  The  Alberta  School 
Principal ,  1962  (Edmonton:  University  of  Alberta  Press,  1962),  p.  168. 
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same  measuring  instruments,  facilitating  the  rank  ordering  of  subject 
achievement.  Subject  marks  can  be  equated  by  conversion  to  T-scores  or 
by  scaling  to  the  curve  of  the  school's  previous  grade  nine  achievement. 

A  more  reliable  measure  perhaps  would  be  the  utilization  of  city  or 
district-wide  tests  with  local  norms  for  each  subject. 

Findings  of  the  recent  Edmonton  grouping  study  involving  three 
thousand  grade  seven  and  eight  pupils  indicated  differences  in  effect 
for  small  and  large  junior  high  schools.  Certain  inherent  factors  may 
have  been  responsible  for  the  difference.  Group  pressure  to  conform  in 
high  schools  is  extremely  powerful  and  if  the  accepted  values  of  the 
group  downgrade  the  intellectual  and  enthrone  the  athlete,  the  effect 
on  academic  achievement  can  be  negative.  Such  pressure  may  not  be  so 
apparent  in  smaller  junior  high  schools. 

Classes  in  smaller  junior  high  schools  differ  in  academic  aptitude 
from  those  in  larger  ones.  For  example,  the  low  homogeneous  class  in  a 
three-room  junior  high  grade  will  contain  the  bottom  third  of  the  students, 
while  in  an  eight-room  grade  it  will  contain  the  bottom  eighth  of  the 
students.  The  mean  mental  aptitude  of  the  latter  will  be  lower  and  the 
range  of  the  group  will  be  narrower.  The  greater  range  of  the  low  group 
in  the  small  junior  high  tends  to  ensure  more  active  response,  so  that 

teacher  acceptance  is  not  the  problem  it  may  be  in  the  large  school. 

9 

Worth  referred  to  the  assignment  of  two  or  more  achievement  groups  at 
the  elementary  level  to  provide  "spaikle"  in  each  classroom. 


g 

W.  H.  Worth,  "Proposals  for  Improved  Organization  of  the  Elemen¬ 
tary  School,  "The  Alberta  School  Principal ,  1962  (Edmonton:  University  of 
Alberta  Press,  1962),  p.  59. 
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Students  at  the  grade  nine  level  are  certainly  more  mature  than 
those  at  the  grade  seven  level.  Locally,  they  face  the  prospect  of 
independent  provincial  examinations.  Their  stanine  achievement  is  to  be 
used  to  determine  the  high  school  pattern  they  are  permitted  to  choose. 
The  difference  in  motivation  may  have  some  influence  on  the  effective¬ 
ness  of  grouping  at  these  two  grade  levels. 

Great  differences  exist  in  the  ability  levels  of  various  schools. 
High  socio-economic  areas  tend  to  have  fewer  students  in  the  low-ability 
range  and  more  in  the  high-ability  range  than  low  socio-economic  areas. 
Motivation  and  interest  in  academic  subjects  vary.  It  may  be  that  homo¬ 
geneous  grouping  will  prove  beneficial  in  one  area  and  not  in  another, 
in  a  high  ability  area  and  not  in  a  lower  area. 

This  study  attempted  to  determine  the  relationship  between 
ability  grouping  and  the  achievement  of  Parkview  grade  nine  pupils  as 
measured  by  departmental  examinations.  It  is  recognized  that  many  other 
factors  were  probably  involved — some  uncontrolable,  as  for  example:  class 
size,  teacher  qualifications  and  experience.  Some  of  these  were  noted 
and  their  possible  effects  indicated. 

II.  PURPOSES  OF  THE  STUDY 


Main  Purpose 

It  was  the  purpose  of  this  investigation  to  study  the  relationship 
between  three  forms  of  grouping  and  the  achievement  of  grade  nine  Park- 
view  school  pupils  on  the  provincial  final  examinations  over  an  eight- 
year  period  from  September,  1956  to  June,  1964. 

The  organization  of  Parkview  grade  nine  class  groups  over  this 
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period  is  illustrated  in  Table  I,  page  33.  The  first  three-year  period 
involved  heterogeneous  grouping;  the  second  three-year  period  homo¬ 
geneous  grouping;  and  the  last  two-year  period,  subject  grouping  in 
language,  mathematics  and  science. 

Sub-Purposes 

A.  To  test  the  hypothesis  that  homogeneous  grouping  on  the  basis 
of  the  sum  of  achievement  in  grade  eight  academic  subjects  bears  no 
relationship  to  the  achievement  of  Parkview  students  on  the  grade  nine 
departmental  examinations  in  reading,  literature,  social  studies, 
language,  mathematics  and  science. 

B.  To  test  the  hypothesis  that  subject  grouping  in  language, 
mathematics  and  science,  on  the  basis  of  grade  eight  achievement  in  each 
of  these  subjects  bears  no  relationship  to  the  achievement  of  Parkview 
students  on  the  grade  nine  departmental  examinations  in  these  subjects. 

III.  DELIMITATIONS 

The  limitations  for  this  study  have  been  set  as  follows: 

A.  This  study  was  restricted  to  the  school  years  1956  -  1964. 

B.  This  study  was  restricted  to  grade  nine,  Parkview  school. 

C.  Only  subjects  on  which  Departmental  Final  Examinations  are 
written  were  considered  in  this  study. 
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IV.  LIMITATIONS 

A.  The  study  was  concerned  only  with  Parkview  pupils  at  the  grade 
nine  level  and  no  conclusions  can  be  drawn  with  regard  to  other  grades 

or  other  areas. 

B.  The  best  qualified  and  most  experienced  teachers  were  selected 
each  year  as  grade  nine  teachers.  Consideration  was  given  to  their 
subject  specialties  and  their  preference  as  to  class  groups  wherever 
possible.  However,  there  was  no  possibility  of  ensuring  equal  teaching 
ability  among  the  appointed  staff. 

C.  Low  ability  classes  were  kept  about  four  fewer  in  number  of 
students  than  the  other  classes. 

D.  The  Laycock  Mental  Ability  Test,  used  as  one  of  the  bases  for 
choosing  matched  pairs,  was  prepared  in  1933.  G.  A.  Ferguson‘S  judged 
it  to  be  a  satisfactory  instrument  for  appraising  the  mental  level  of 
school  children  with  the  age  range  (grades  4-10)  specified.  Students  who 
had  not  taken  it  in  grades  five  to  eight  were  given  the  test  in  October 
of  their  grade  nine  year.  V.  R.  Nyberg,S  provinciai  Coordinator  of 
Testing  and  Research  at  Edmonton,  in  March,  1963,  quoted  a  correlation 

of  .72  between  the  Laycock  and  grade  nine  provincial  achievement  for 
Highlands  School  in  Edmonton. 

E.  It  was  recognized  that  homogeneous  grouping  reduces  hetero¬ 
geneity  only  to  a  certain  extent. 

10G.  A.  Ferguson,  "Laycock  Mental  Ability  Test,"  in  0.  K.  Buros, 
editor,  The  Third  Mental  Measurements  Yearbook  (New  Brunswick:  Rutgers 
University  Press,  1949) >  p*  237. 

^Statement  by  M.  R.  Nyberg  at  a  Public  School  Administrators' 
meeting,  Edmonton,  March,  1963.  Permission  to  quote  secured. 
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F.  Only  the  six  examination  subjects  were  used  for  measuring 
academic  achievement. 

G.  No  attempt  was  made  to  determine  the  specific  causes  of 
difference  in  achievement,  if  any  were  shown.  Achievement  is  related  to 
many  factors,  but  this  study  was  concerned  statistically  only  with  the 
relationship  of  grouping  to  achievement. 

H.  Achievement  levels  among  the  six  subjects  differed  at  the 
beginning  of  the  experiment. 


V.  DEFINITION  OF  TERMS 


Heterogeneous  Grouping 

Heterogeneous  grouping  may  be  defined  as  the  formation  of 
classes  by  the  selection  of  students  so  that  classes  are  balanced  fairly 
equally  as  to  sex  and  academic  achievement.  In  this  study  it  involved 
rank  ordering  by  the  sum  of  grade  eight  academic  marks  and  alternately 
selecting  students  for  each  of  the  proposed  grade  nine  classes.  Some 
adjustment  was  required  to  limit  the  number  of  boys  or  girls  to  twenty 
in  any  class  for  Industrial  Arts  and  Home  Economics. 

Homogeneous  Grouping 

Homogeneous  grouping  is  defined  in  the  Dictionary  of  Education  as 
"the  classification  of  pupils  for  the  purpose  of  forming  instructional 
groups  having  a  relatively  high  degree  of  similarity,  in  regard  to 
certain  factors  that  affect  learning."  Here  it  referred  to  the  rank 
ordering  of  all  grade  eight  students  on  the  basis  of  the  sum  of  their 
academic  marks  in  grade  eight  and  the  sectioning  of  the  sequential  list 
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into  the  desired  number  of  grade  nine  classes.  Students  remained  in 
their  class  group  for  all  subjects. 

Subject  Grouping 

Subject  grouping  is  the  classification  of  pupils  by  rank-ordering 
all  grade  eight  pupils  on  the  basis  of  their  achievement  in  one  subject, 
grade  eight  mathematics  for  example,  and  the  sectioning  of  this  sequen¬ 
tial  list  into  the  desired  number  of  grade  nine  mathematics  classes. 
Subject  grouping  in  this  study  was  carried  out  in  science  and  language 
as  well  as  in  mathematics.  A  student  was  included  in  different  class 
groups  if  his  achievement  varied  in  the  three  subjects. 

Achievement  in  all  grade  eight  subjects  was  measured  by  teacher- 
made  tests.  Marks  on  the  fall,  the  mid-term  and  the  comprehensive 
final  examinations  were  scaled  to  the  grade  nine  subject  achievement  on 
the  departmental  examinations  over  the  first  three-year  period  with 
readjustment  each  year  thereafter.  The  final  grade  eight  marks  were 
weighted  on  a  20-20-60  basis  and  adjusted  to  the  nearest  five  per  cent. 

Academic  Achievement 

Academic  achievement  is  that  which  is  measured  by  the  Grade  Nine 
Departmental  Examinations. 


VI.  ASSUMPTIONS 

The  assumptions  for  this  study  were  as  follows: 

A.  Teaching  methods  and  techniques  were  adapted  to  best  meet  the 
inherent  differences  of  groups  and  individuals  under  the  three  forms  of 


grouping ; 


12 


B.  Curriculum  adaptation  consisted  of  the  basic  minimum  for  low 
groups  and  related  enrichment  for  the  superior  groups; 

C.  The  ability  and  efficiency  of  teacher  personnel  was  fairly 
equal  throughout; 

D.  There  was  little  change  in  the  ability  level  of  pupil  person¬ 
nel  in  the  area  throughout  the  study; 

E.  The  ability  level  of  pupil  personnel  was  above  the  city  or 
provincial  mean  (lower  ability  groups  could  have  differing  relationships 
between  achievement  and  grouping); 

F.  Pupil  motivation  was  fairly  equal  throughout  the  study,  and 
positively  directed; 

G.  The  availability  of  teaching  aids,  text  books,  references  and 
materials  was  equivalent  throughout; 

H.  Teacher,  parent  and  pupil  acceptance  of  the  form  of  grouping 
was  positive; 

I.  Teacher  morale  was  not  lowered  by  the  group  level  of  their 
teaching  assignment  and  thus  had  little  effect  on  achievement  outcome; 

J.  Grade  nine  departmental  examinations  were  valid  and  reliable 
measures  of  academic  achievement. 

VII.  SUMMARY 

Several  factors  suggest  that  a  study  of  the  relationship  between 
ability  grouping  and  pupil  achievement  on  the  grade  nine  departmental 
examinations  should  be  significant.  The  rationale  underlying  ability 
grouping  suggests  certain  advantages.  Research  on  the  subject  has  been 
inconclusive.  There  are  many  differences  between  the  American  and  the 
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Canadian  school  systems.  These  differences,  together  with  basic  weak¬ 
nesses  in  research  techniques,  suggest  the  need  for  further  study 
locally.  Interest  in  the  problem  is  still  high. 

The  purposes  of  the  investigation  are:  first,  to  study  the  rela¬ 
tionship  between  homogeneous  grouping  and  the  achievement  of  Parkview 
school  pupils  in  six  subjects  on  the  provincial  final  examinations, 
using  achievement  under  heterogeneous  grouping  in  three  previous  years  as 
the  control;  secondly,  to  study  the  relationship  between  heterogeneous, 
homogeneous  and  subject  grouping  and  the  achievement  of  Parkview  school 
pupils  in  language,  mathematics  and  science  on  the  provincial  final 
examina  t ions . 


CHAPTER  II 


RELATED  LITERATURE  AND  RESEARCH 

This  chapter  consists  of  two  parts.  The  first,  a  review  of  the 
literature,  deals  with  the  history  of  ability  grouping  and  the  research 
directly  connected  with  it.  The  second,  related  research,  deals  with 
teacher  characteristics  and  class  size,  factors  which  may  be  related  to 
academic  achievement,  but  seem  to  have  been  ignored  in  research  on 
ability  grouping.  Recent  and  future  study  will  probably  uncover  other 
variables,  unnoted  in  past  research,  whose  relationship  to  achievement 
must  be  recognized  in  assessing  the  effects  of  grouping  or  other  experi¬ 
mental  procedures. 


I.  REVIEW  OF  THE  LITERATURE 

Ability  grouping  is  not  a  recent  innovation.  It  seems  to  have 
originated  about  the  beginning  of  the  1920 's  during  the  "boom"  movement 
in  intelligence  and  achievement  testing.  Many  psychologists  and  educa¬ 
tional  leaders  felt  that  by  the  application  of  these  new  measuring 
instruments  theyccould  do  much  to  make  adjustments  to  individual  dif¬ 
ferences  in  children. ^  Passow  reported:  "A  steady  flow  of  studies  and 
discussions  about  grouping  began  in  the  early  1920's,  reached  a  peak  in 

1Walter  H.  Sauvain,  "A  Study  of  the  Opinions  of  Certain  Profes¬ 
sional  and  Non-Professional  Groups  Regarding  Homogeneous  or  Ability 
Grouping,"  Contributions  to  Education,  No.  596  (New  York:  Bureau  of  Pub¬ 
lications,  Teachers  College,  Columbia  University,  1934),  p.  1. 
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the  mid-1930's  and  then  dwindled  rapidly."^  Surveying  the  status  of  and 

trends  in  grouping  in  1932,  Billet  observed: 

Perhaps  no  plan,  method,  or  device  for  reaching  the  individual 
through  class  instruction  has  evoked  more  words  written  or  spoken 
during  the  past  ten  years  than  homogeneous  or  ability  grouping. 

The  possible  exception  is  individualized  ins truct ion. 3 

Always  responsive  to  the  key  issues  of  the  day  the  National  Society  for 

the  Study  of  Education  focused  its  1936  Yearbook  on  the  grouping  of 

pupils . 4 

As  the  first  fine  faith  in  the  I.Q.  was  questioned  and  the  broad 
problems  of  grouping  became  more  apparent,  interest  in  grouping  receded. 
Sauvain  reported  that  the  influence  of  the  "Deweyists"  appears  to  have 
had  some  effect  at  this  time  in  de-emphasizing  ability  grouping  and  that 
many  leading  advocates  of  "development  of  the  child  through  rich  and 
varied  experiences"  took  the  stand  that  homogeneous  grouping  was  not 
desirable  in  promoting  "rich  and  varied"  experiences.  The  war  years, 
too,  saw  a  rising  emphasis  on  the  equality  and  the  rights  of  the  indivi¬ 
dual.  In  an  article  in  the  1950  Encyclopedia  of  Educat i onal  Research 
Otto  stated  that  "no  research  studies  on  ability  grouping  have  been 


p 

A.  H.  Passow,  "The  Maze  of  Research  on  Ability  Grouping,"  Educa¬ 
tional  Forum,  26  (March,  1962),  p.  281. 

3A.  Ho  Passow,  Educational  Forum.  26  (March,  1962),  p.  281,  citing 
R.  0.  Billett,  The  Administration  and  Supervision  of  Homogeneous 
Grouping  (Columbia:  Ohio  State  University  Press,  1932),  159  pp. 

4Guy  M.  Whipple,  editor,  "The  Grouping  of  Pupils,"  Thirty-fifth 
Yearbook,  Part  1,  National  Society  for  the  Study  of  Education  (Blooming¬ 
ton,  Illinois:  Public  School  Publishing  Company,  1936),  315  pp. 

5  .  ,  Q 

Sauvain,  ojo.  cit. ,  p.  3. 
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reported  during  the  past  fifteen  years. While  there  actually  were  some 
studies  in  that  period,  the  article  accurately  reflected  the  decline  in 
research  on  grouping.  In  fact  The  Education  Index  for  June,  1950  to  May, 
1953  listed  only  twenty-five  articles  on  the  subject.'7 

The  past  decade  has  been  marked  by  a  sharp  upswing  in  grouping 
proposals  and  in  studies  of  the  effects  and  effectiveness  of  grouping. 
Sputnik  in  the  autumn  of  1957,  the  tremendous  surge  of  technology  and 
science  and  the  growing  realization  that  education  is  essential  to 
national  survival  were  some  of  the  key  factors  which  focused  the  spot¬ 
light  on  education.  Passow  reported: 

In  the  concern  for  improving  the  educational  provisions  for  the 
gifted  as  well  as  for  upgrading  the  quality  of  education  of  all 
students,  questions  about  the  relative  advantages  and  disadvan¬ 
tages  of  ability  grouping  have  once  again  been  raised.^ 

Goodlad  stated: 

Perhaps  the  most  controversial  issue  of  classroom  organization 
in  recent  years  is  whether  or  not  students  of  like  ability  should 
be  grouped  together  for  instructional  purposes.  The  debate  has 
been  accompanied  by  some  experimentation  and  research  seeking  to 
promote  and  appraise  a  given  viewpoint. 9 

The  Education  Index.  1959  to  1961,  listed  ninety-nine  articles  or  studies 


£ 

Henry  J.  Otto,  "Elementary  Education  -  111.  Organization  and 
Administration,"  in  Walter  S.  Monroe,  editor,  Encyclopaedia  of  Educational 
Research  (New  York:  The  Macmillan  Company,  1950),  pp.  376-378. 

^Dorothy  R.  Carpenter  and  E.  L.  Miller,  editors,  "Ability  Grouping," 
The  Education  Index,  Vol .  8  June  1950  -  May  1953  (New  York:  The  H.  W. 

Wilson  Company,  1953),  p.  2. 

Q 

Passow,  op.  cit. ,  p.  281. 

^John  I.  Goodlad,  "Classroom  Organization — Horizontal  Organization: 
Ability  Grouping,"  in  Chester  W.  Harris,  editor,  Encyclopaedia  of  Educa¬ 
tional  Research  (New  York:  The  Macmillan  Company,  I960),  p.  223. 
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on  ability  grouping.^3 

Reports  indicated  that  grouping  in  the  early  1950's,  though  not 
practised  in  the  majority  of  schools,  was  still  extensive,  particularly 
in  cities  of  large  or  moderate  size  which  enable  classes  with  several 
levels  of  ability,  and  that  there  were  definite  signs  of  increase.  Shane, 
in  a  national  sample  of  superior  schools,  found  ability  grouping  used  in 
11  per  cent,  social  maturity  grouping  in  18  per  cent,  chronological  age 
grouping  in  32  per  cent,  a  composite  base  for  grouping  in  some,  and 
"wholesome  social  relationships"  grouping  in  others.^ 

Buell  since  that  time  has  reported  that  three-quarters  of  the 
junior  high  schools  in  the  Philadelphia  area  grouped  pupils  by  general 

ability  in  academic  subjects  in  grades  VII  and  VIII,  while  all  did  so  in 

12  . 
grade  IX.  In  a  recent  state-wide  survey  of  ability  grouping  in 

Missouri  public  high  schools,  it  was  found  that  39  per  cent  of  the  public 

secondary  schools  were  grouping  and  that  an  additional  six  per  cent  were 

13 

planning  on  using  ability  grouping  in  the  1960-61  school  year.  A 
United  States  Office  of  Education  survey  of  practices  of  elementary 
school  administration  and  organization  published  in  I960  indicated  that 
of  4,307  urban  centers  with  populations  of  2,500  or  more,  16.9  per  cent 

10Minnie  A  Seng,  editor,  "Ability  Grouping,"  The  Education  Index, 
Vol .  12,  July  1959  -  June  1961  (New  York:  The  H.  W.  Wilson  Company,  1961), 
pp.  3-4 o 

1 1 H.  G.  Shane,  "Grouping  Practices,"  The  Nation's  Schools,  49 
(May,  1952),  pp.  72-73. 

12c.  E.  Buell,  "How  Much  Grouping  in  the  Junior  High  School,"  The 
National  Association  of  Secondary  School  Principals,  Bulletin,  44  (April, 
1960),  pp.  49-60. 

13Anthony  Seville,  "Ability  Grouping  in  Missouri  High  Schools," 
Journal  of  Secondary  Education,  37  (February,  1962),  pp.  93-96. 
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had  a  basic  policy  of  homogeneous  grouping  in  grades  I  to  VI,  and  that 
34.4  per  cent  grouped  homogeneously  in  grades  VII  to  VIII.  Schools 
using  a  policy  of  heterogeneous  grouping  and  those  using  homogeneous 
grouping  were  in  agreement  that  there  would  be  an  increase  in  homogeneous 
grouping  in  the  future.  The  survey  noted  that  "the  methods  of  grouping 
and  assigning  pupils  for  instructional  purposes  represent  another  area  of 
timely  interest  and  one  on  which  there  is  a  great  deal  of  public  and 
professional  discussion. 

The  evidence  seems  conclusive  in  regard  to  the  difficulty  of  re- 

15 

ducing  range  in  class  ability  by  ability  grouping.  Cook  pointed  to  the 
tremendous  extent  of  variability  within  each  age  and  grade  level.  He  also 
showed  that  any  child  may  vary  about  four-fifths  as  widely  among  his  own 
traits  as  his  group  will  deviate  from  the  mean  of  any  one  variable.  He 
contended  that  a  group  cannot  be  homogeneous  because  there  is  variation 
in  the  specific  abilities  of  each  individual.  He  concluded  his  study  by 
pointing  out  that  when  pupils  were  grouped  on  the  basis  of  an  achievement 
test  battery  which  was  heavily  weighted  in  favor  of  reading  and  arithme¬ 
tic  that  reduction  in  reading  and  arithmetic  variability  was  only  20  per 
cent,  while  in  subjects  such  as  art,  music,  handwriting  and  spelling,  the 
reduction  of  range  approached  zero. 

Dockrell16  presented  evidence  that  ability  grouping  by  I.Q. 
narrows  the  range  only  slightly.  He  stated  strongly  that  merely 

14Passow,  op.  r. i t. .  ,  p.  282,  citing  Stuart  E.  Dean,  Elementary 
School  Organization  and  Administration  Bulletin,  No.  11,  I960  (Washington: 
United  States  Government  Printing  Office,  I960),  pp.  67-73. 

15W.  W.  Cook,  "The  Gifted  and  the  Retarded  in  Historical  Perspec¬ 
tive  ,"  Phi  Delta  Kappan  ,  39  (March,  1958),  p.  252. 

16Wo  Dockrell ,  "Special  Education  for  Gifted  Children,"  Cana¬ 
dian  Education  and  Research  Digest,  IIL1  (March,  1962),  p.  43. 
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separating  youngsters  into  different  rooms  on  the  basis  of  intelligence 

and  achievement  is  valueless. 

17 

Dockrell  concluded  that  grouping  at  the  elementary  level  does 
not  result  in  higher  academic  achievement.  He  reported  that  findings  at 
the  junior  high  level  are  neither  so  clear  nor  so  consistent.  His  tenta¬ 
tive  analysis  of  a  large-scale  investigation  of  3,000  grade  VII  and  VIII 
students  in  Edmonton  indicated  that  students  of  superior  ability  as 
measured  by  previous  achievement  do  not  make  greater  progress  in  homo¬ 
geneous  groups.  He  further  concluded  that  streaming  at  the  junior  high 
level  seems  valuable  only  if  each  subject  is  streamed  separately  and  if 
specially  prepared  curricula  are  used  for  each  group. 

Thelen-^  stated  that  teachers  should  be  matched  for  compatabil ity 
with  groups  of  children.  Jackson  and  Getzels^  held  that  grouping  based 
on  I.Q.  would  exclude  many  original  creative  thinkers  from  the  top. 
Dockrell  added  that  there  is  some  British  evidence  that  a  thorough 
system  of  streaming  (a  student  is  in  a  particular  stream  for  all  his 
subjects)  causes  anxiety  and  maladjustment,  but  in  American  studies, 
partial  segregation  of  the  gifted  seems  to  have  no  harmful  effects. 

Baker20  pointed  out  that  uncertainties  about  the  nature  and  growth 
of  intelligence,  and  problems  involved  in  its  measurement  present 

1 ^Ibid . ,  p .  40 . 

1Slbid. ,  citing  H.  A.  Thelen,  Education — Jhe  Human  Quest  (New  York 
Harper  Brothers,  I960). 

1 9 ibj d o ,  p.  42,  citing  J.  H.  Getzels  and  P.  W.  Jackson,  "The 
Meaning  of  Giftedness — An  Examination  of  an  Expanding  Concept,  Ph i  .De l__ta 
Kappan,  40,  pp.  75-77. 

20H.  S.  Baker,  "Second  Thoughts  on  Grouping,"  Alberta  Teachers *  1 
Association  Magazine,  39  (March,  1959),  p.  34. 
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difficulties  and  dangers  to  general  ability  grouping.  He  agreed  with 
21 

Vernon  that  up  to  about  age  nine  (except  for  physical  or  mental  dis¬ 
ability)  there  would  seem  to  be  no  good  case  for  ability  grouping,  but 
that  by  age  thirteen,  range  and  complexity  of  ability  support  some  degree 
of  grouping  by  general  interest  and  ability.  Where  general  ability 
grouping  seems  desirable,  there  should  remain  in  the  school  program  a 
sphere  of  common  activity  appropriate  to  the  development  of  democratic 
citizenship. 

Veatch  questioned  the  use  of  published  tests  for  placement  purposes 
because  they  aim  at  averageness  and  so  are  not  applicable  in  a  given 
classroom  for  specific  teaching  plans.  She  stated: 

Grouping,  I  believe,  must  be  a  function  and  process  of  content, 
curriculum,  and  of  its  learning.  .  .  .Grouping  must  come  after 
particulars  are  isolated  (in  the  classroom)  in  a  preliminary, 
initiative  kind  of  teaching  action.  Studies  on  grouping  show  that 
the  wav  children  are  grouped  has  little  significant  effect.  It  is 
what  the  teacher  is  and  does  that  makes  a  difference. 22 

Goldberg  and  Passow  assessed  the  Talented  Youth  Project,  a  two- 
year  study  of  grouping  three  thousand  grade  V  and  VI  students  in  New 
York  City  on  the  basis  of  I.Q.  Normal  teaching  procedures  were  main¬ 
tained  with  specific,  consistent  adaptations  in  curricula  and  method 
being  avoided.  They  stated: 

Ability  grouping,  per  se,  did  not  have  any  positive  effect  on 
the  academic  achievement  of  the  fifth-and  sixth-grade  pupils. 

The  variations  in  achievement  were  influenced  more  strongly  by 
teacher  and  group  differences  in  individual  classrooms  than  they 
were  by  ability  range,  position,  or  even  the  Ihtellefctual  ability  of 


21h.  S.  Baker,  0£.  cit. ,  p.  9,  citing  P.  E.  Vernon,  "Education  and 
the  Psychology  of  Individual  Differences,"  Harvard  Educational  Review, 
XXVIII : 2  (Spring,  1958),  pp.  102-103. 

22Jeanette  Veatch,  "Grouping  is  the  Function  and  Process  of 
Content."  Educational  Leadership,  18  (April,  1961),  p.  426. 
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oq 

the  pupils. 

94 

Carbone  found  graded  pupils  scored  significantly  higher  than 
non-graded  pupils  at  the  grade  IV,  V  and  VI  level.  He  concluded  that 
changes  in  structure  to  be  effective  must  be  accompanied  by  appropriate 
adaptations  in  instructional  practice.  He  believed  textbooks  and  related 
teaching  materials  may  determine  in  large  measure  the  kind  of  instruc¬ 
tion,  no  matter  what  the  organization. 

Five  reviews  summed  up  the  findings  of  research  with  regard  to 

25 

ability  grouping.  Otto  in  1950  stated  that  the  evidence  slightly 
favors  the  use  of  ability  grouping  as  contrasted  with  heterogeneous 
grouping,  particularly  where  standards,  materials  and  methods  are 
adapted  to  the  group.  The  evidence  regarding  the  attitudes  of  teachers 
toward  ability  grouping  is  that  most  teachers  prefer  to  work  with  "homo¬ 
geneous"  rather  than  mixed  groups.  The  evidence  indicates  greatest 
relative  effectiveness  for  dull  children,  next  greatest  for  average,  and 
least  (frequently  harmful)  for  bright  children.  The  evidence  regarding 
particular  grade  levels  or  subjects  in  which  ability  grouping  is  parti¬ 
cularly  effective  is  inadequate  to  form  a  judgment.  The  indications  are 
that  in  general  the  variability  in  achievement  in  ability  groups  is 

23Miriam  L.  Goldberg  and  A.  H.  Passow,  "The  Effects  of  Ability 
Grouping,"  Education,  82  (April,  1962),  p.  487. 

24R.  F.  Carbone,  "The  Non-graded  School:  An  Appraisal,"  Adminis¬ 
trator  1  s  Notebook,  X : 1  (September,  1961),  pp.  2,  4. 

25H.  J.  Otto,  "Elementary  Education— II I .  Organization  and  Adminis¬ 
tration- — Clessif ication  of  Pupils,"  in  Walter  S.  Monroe,  editor,  E nc y c— 
lopaedia  of  Educational  Research  (New  York:  The  Macmillan  Company,  1950), 
p.  377. 
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reduced  only  20  per  cent  by  grouping. 

26 

Goodlad  in  I960  reiterated  Otto's  findings.  In  addition, 
pointing  out  the  limitations  in  the  related  research,  he  stated: 

The  question  of  assigning  cause  arises  when  ability  groups  sup¬ 
ported  by  appropriate  curricular  and  instructional  adaptations  are 
shown  to  be  superior  to  nondif f erentiated  groups  for  which  similar 
adaptations  have  not  been  made.  Studies  reporting  research  of 
this  kind  are  meaningless  for  comparative  purposes,  although  they 
may  be  useful  for  revealing  the  educational  procedures  that  should 
accompany  organizational  changes. 

The  present  study  should  not  have  been  biased  by  these  last  two 
weaknesses.  Informed  teachers  take  into  account  individual  differences 
with  any  form  of  grouping.  However,  the  time  element  forces  the  teaching 
of  the  class  group  and  ability  grouping  may  enable  the  teacher  to  adapt 
more  readily  to  the  range  of  his  students.  In  fact,  if  this  is  so,  it 
should  provide  more  time  for  individual  differences.  This  in  essence 
should  be  the  source  of  any  difference  in  academic  achievement  under 
ability  grouping. 

2  7 

Wilhelms  and  Westby-Gibson  concurred  with  Otto  and  Goodlad.  They 
suggested  that  the  finding  that  teachers  have  tended  to  see  grouping  as 
somewhat  easing  their  problems  of  instruction  should  not  be  taken  lightly. 
They  concluded  that  the  supposed  homogeneity  of  the  subgroups  is  a  myth, 
even  though  the  ranges  of  differences  have  been  reduced  somewhat,  but 
added  that  this  does  not  apply  at  all  equally  to  grouping  by  subjects, 
though  it  offers  a  warning  even  here.  They  suggested:  "It  is  time  to 


26J.  I.  Goodlad,  "Classroom  Organization — Horizontal  Organization: 
Ability  Grouping,"  in  Chester  W.  Harris,  editor,  Enc y c 1 opaedi a  cut 
Educational  Research  (New  York:  The  Macmillan  Company,  I960),  p.  224. 

27F.  T.  Wilhelms  and  D.  Westby-Gibson,  "Grouping:  Research  Offers 
Leads."  Educational  Leadership,  18  (April,  1961),  p.  411. 
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exploit  the  possibilities  that  invention  provides,  and  to  go  direct  to 
the  unique  individual  without  first  submerging  him  in  a  type. "2^  One 
might  add  here  that  we  are  a  long  way  from  the  one  pupil-one  teacher 
ideal.  Group  teaching  will  probably  be  with  us  for  some  time.  It  should 
be  noted  too  that  Educational  T. V.  directs  its  programs  to  a  specific 
audience  level. 

29 

Ekstrom's  critical  review  for  the  Educational  Testing  Service 
attempted  to  account  for  the  inconsistency  of  the  findings.  Thirty-one 
studies  involving  experimental  controls  failed  to  show  consistency  in 
the  effectiveness  of  homogeneous  grouping  related  to  age,  ability  level, 
course  content  or  method  of  instruction.  Experimental  results  differed 
greatly  because  of  the  wide  variety  of  experimental  conditions,  methods 
and  purposes.  Few  studies  had  much  in  common  in  content,  method,  or  type 
of  subjects  used.  Not  many  attempts  were  made  to  control  more  than  a  few 
of  the  possible  variables  affecting  the  learning  situation.  Few  of  the 
experimenters  took  into  consideration  the  possibility  that  factors  other 
than  grouping  could  influence  the  test  scores.  In  many  cases  experiments 
were  too  brief  in  duration  to  permit  significant  changes  to  be  observable. 
The  use  of  matched  pairs  of  students  was  often  a  weak  technique  since  the 
equating  was  usually  based  on  intelligence  or  achievement,  while  motiva¬ 
tional  factors  that  prompted  some  students  to  enter  special  or  experimen¬ 
tal  classes  and  may  have  influenced  others  to  remain  with  the  usual  group 

2^1  bid.  ,  p.  4  76. 

29Ro  Bo  Ekstrom,  "Experimental  Studies  of  Homogeneous  Grouping:  A 
Critical  Review,"  School  R ev i ew ,  69  (Summer,  1961),  pp.  222-223.. 
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were  overlooked..  Several  studies  used  only  a  test  of  general  scholastic 
aptitude  to  section  classes,  although  it  is  generally  considered  more 
appropriate  to  combine  this  information  with  knowlege  of  pupils'  achieve¬ 
ment  in  each  subject  and  to  use  the  combined  information  as  a  basis  for 
grouping. 

The  major  deficiency  in  most  of  these  studies  that  compared  homo¬ 
geneous  and  heterogeneous  grouping  was  failure  to  provide  for  differen¬ 
tiation  of  course  content  and  method  according  to  the  level  of  ability. 
Ekstrom  concluded  that  results  favoring  homogeneous  grouping  were 
strongly  evident  in  experiments  that  specifically  provided  for  differen¬ 
tiation  of  methods  and  materials  according  to  the  students'  ability  and 
that  made  an  effort  to  push  bright,  homogeneous  classes. 

This  study  avoided  the  weakness  of  matching  pairs  on  intelligence 
alone.  Pairs  were  selected  on  the  basis  of  sex,  Laycock  I.Q.  ,  attendance, 
chronological  age,  and  the  provincial  grade  nine  ability  test.  A  parallel 
analysis  was  carried  out  for  three  ability  levels  using  individuals 
selected  randomly.  Sectioning  of  classes  was  based  on  pupil  achievement 
in  grade  eight  academic  subjects.  This  involved  three  common  examinations 
which  in  the  writer's  opinion,  when  combined  had  some  degree  of  relia¬ 
bility  and  validity  as  measures  of  achievement. 

In  the  most  recent  review,  Passow  summed  up  the  findings  by 
quoting  Rock: 

Experimental  studies  of  grouping  have  failed  to  show  consistent, 
statistically  or  educationally  significant  differences  between  the 
achievement  of  pupils  in  homogeneous  groups  and  pupils  of  equal 
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OQ 

ability  in  heterogeneous  groups.. 

He  further  added,  quoting  Miller  and  Otto:  "The  studies  seem  to  indicate 
that  homogeneous  classification  may  be  effective  if  accompanied  by  proper 
adaptation  in  methods  and  materials.31 

Passow  listed  the  following  reasons0  as  responsible  for  the 
difficulty  of  generalizing  from  available  research: 

1)  Studies  differ  in  the  number  of  students,  the  number  of  groups 
and  the  size  of  classes  involved; 

2)  Studies  vary  considerably  in  scope  of  aim  and  purpose; 

3)  Studies  differ  in  duration; 

4)  Studies  differ  in  the  adequacy  of  the  selection  bases  and  the 
means  of  matching  experimental  and  control  groups; 

5)  Studies  differ  in  deployment  of  teachers  in  various  groups; 

6)  Studies  differ  in  instruments  and  techniques  used  in  evaluating 
changes  in  students; 

7)  Studies  have  generally  failed  to  assess  the  effect  of  grouping 
on  teachers  and  administrators. 

Baughman  and  Schoonmaker,  reporting  on  grouping  practices  in 
junior  high  schools,  said: 


30 

A.  H.  Passow,  "The  Maze  of  Research  on  Ability  Grouping,"  Educa- 
tional  Forum,  26  (March,  1962),  p.  283,  citing  R.  T.  Rock,  Jr.,  "A  Criti¬ 
cal  study  of  Current  Practices  in  Ability  Grouping,"  Educational  Research 
Bulletin.  Nos.  5  and  6  (Catholic  University  of  America,  1929). 

31Ibid. .  quoting  W.  S.  Miller  and  H.  J.  Otto,  "Analysis  of  Experi¬ 
mental  Studies  in  Homogeneous  Grouping,"  Journal  of  Educational  Research, 
21  ( January-March,  1930),  pp.  95-102. 

Ibid. ,  pp.  285-287. 
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According  to  some  reports,  ability  grouping  stimulates  groups  and 
individuals  to  excel,  accustoms  superior  students  to  intensive  mental 
activity,  relieves  the  student  with  lesser  ability  from  embarassment 
by  his  peers  and  makes  possible  the  adjustment  of  the  curriculum  to 
the  individual's  needs.  .  .  .In  spite  of  the  varieties  in  vogue, 
the  consensus  seemed  to  favor  ability  grouping  in  the  academic 
subjects,  but  heterogeneous  grouping  in  homeroom  and  all  other 
subjects. 33 

No  mention  was  made  of  the  fact  that  placement  in  the  low  group  does 
label  the  student  in  the  eyes  of  his  peers. 

Tyler,  quoting  Cook  on  intra- individual  variability,  stated: 

Cook's  conclusions  on  this  matter  are  still  pertinent: 

The  research  reported  here  is  not  meant  as  an  argument  against 
homogeneous  grouping.  If  we  can  reduce  the  heterogeneity  of 
instructional  groups  by  as  much  as  20  per  cent,  that  at  least 
helps  some.  But  it  is  very  important  to  know  the  limitations  of 
such  grouping.  .  .  .3^ 

Buell,  too,  held  a  similar  opinion  when  he  stated: 

For  a  part  of  their  school  life,  junior  high  school  pupils 
should  have  opportunities  to  develop  their  special  abilities 
without  interference  from  other  pupils  of  much  lesser  ability  and 
interest  who  might  possibly  hold  them  back.  At  other  times  in 
their  school  life  they  should  live  and  work  as  a  social  group  with 
pupils  of  varied  abilities  and  interests. 35 

"The  search  for  better  class  organization  for  instruction  is 
complex  and  elusive,"  Goodlad  wrote  in  1963.  He  further  added:  "Inter¬ 
class  grouping  is  a  practical  necessity,  if  only  to  utilize  effectively 
both  available  teachers  and  available  space."  While  he  questioned  the 


D.  Baughman  and  D.  Schoonmaker,  "Grouping  Practices  in  Junior 
High,"  The  Clearing  House  (October,  1961 ),  jjp .  111-112. 

34F.  T.  Tyler,  "Intra-individual  Variability,"  National  Society, 
for  the  Study  of  education.  Yearbook  61 ,  Part  J.  (Chicago:  University  of 
Chicago  Press,  1962) ,  p«  114,  citing  W.  W.  Cook,  Grouping  and  Promotion 
in  t he  E 1  erne n tary  Schools. "  Ser i e s  on  I nd ividualizatio  n  of  Instruction, 
No.  2  (Minneapolis:  University  of  Minnesota  Press,  1941),  p.  33. 

35C.  E.  Buell,  "What  Do  We  Believe  About  Grouping  For  Instruction 
in  the  Junior  High  School?"  National  Association  of  Secondary  School 
Principals  Bulletin, 46  (October,  1962),  pp.  lb-19. 
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reduction  in  pupil  variability  he  still  held  that:  "selective  grouping 

and  regrouping  by  achievement  sometimes  is  useful,  particularly  at  the 

secondary  school  level. 

3  7 

In  1964,  Balow,  studying  the  effects  of  homogeneous  grouping 
in  grade  seven  mathematics,  found  that  in  each  section  children  who 
knew  the  least  at  the  beginning  of  the  year  grew  the  most.  He  concluded 


that  teachers  were  gearing  their  approach  to  the  least  capable  students. 
While  this  may  not  be  a  tendency  of  all  teachers,  it  does  contain 
certain  implications  to  the  advantage  of  ability  grouping. 


II.  RELATED  RESEARCH 


The  competence  of  teachers  is  obviously  of  primary  importance  in 
any  study  dealing  with  academic  achievement.  Three  local  studies  have 
investigated  the  relationship  of  certain  teacher  qualifications  and 
student  achievement., 

Lindstedt0  in  I960  reported  a  study  on  the  relationship  of 
achievement  in  grade  nine  mathematics  to  teaching  experience,  years  of 
education,  educational  background  in  the  subject  area  and  subject  prefer¬ 
ence.  He  found  that  teachers  with  ten  or  more  years  of  experience  are 


3  ^9 

J.  I.  Goodlad,  "Planning  and  Organizing  for  Teaching,"  National 
Educational  Association  Project  of  the  United  States  (Washington,  1963), 
pp.  71,  91. 

37 

I.  H.  Balow,  "The  Effects  of  "Homogeneous"  Grouping  in  Seventh- 
Grade  Arithmetic,"  The  Arithmetic  Teacher,  XI:  3  (March,  1964),  191. 

38 

S.  A.  Lindstedt,  "Teacher  Qualifications  and  Grade  Nine  Mathe¬ 
matics  Achievement,"  The  Alberta  Journal  of  Educa t ional  Research,  VI:2 
(June,  I960),  p.  83. 


. 


28 


more  competent  than  teachers  with  less  experience;  teachers  with  four  or 
more  years  of  education  are  more  competent  than  teachers  with  le6S  educa¬ 
tion;  teacher  competence  is  consistently  increased  when  years  of  educa¬ 
tion  are  combined  with  years  of  experience;  the  number  of  university 
mathematics  courses  taken  does  not  reflect  any  significant  difference 
in  grade  nine  mathematics  achievement;  and  that  teachers  who  prefer  the 
mathematics-science  field  have  pupils  with  a  higher  average  standing  in 

ma  them a  tics . 

39 

Eddy  in  1963  reported  a  similar  positive  relationship  for  grade 
nine  social  studies  between  academic  achievement  and  number  of  years  of 
professional  education,  teaching  experience  and  subject  preference.  His 
finding  of  a  positive  relationship  for  the  number  of  university-level 
social  studies  courses  differed  with  that  of  Lindstedt  for  mathematics. 
Eddy  also  found  a  positive  relationship  for  schools  with  a  larger  number 
of  teachers. 

Wasylyk,4^  on  the  other  hand,  found  a  very  significant  increase 
in  mathematics  achievement  with  increase  in  the  number  of  mathematics 
courses  taken  by  Alberta  grade  twelve  teachers.  It  should  be  noted 
that,  in  these  studies,  no  inference  could  be  made  from  subject  to  subject 
or  from  grade  to  grade.  One  might  surmise  that  a  university  subject 
background  would  be  reguired  more  for  grade  twelve  mathematics  than  for 

39W.  P.  Eddy,  "Teacher  Characteristics  and  Grade  Nine  Social 
Studies  Achievement,"  The  A1 ber ta  Journal  of  Educational  Research,  IX 
(December,  1963),  p'.  261. 

40Eo  Wasylyk,  "The  Relation  between  Selected  Teacher  Characteris¬ 
tics  and  Student  Achievement  in  Grade  Twelve  Mathematics,"  (Unpublished 
Master's  thesis,  The  University  of  Alberta,  Edmonton,  1961). 
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grade  nine  mathematics. 

The  above  evidence  suggested  an  examination  of  means  for  profes¬ 
sional  education  and  teaching  experience  in  this  study.  This  is  reported 
in  chapter  three.  There  was,  of  course,  no  way  of  controlling  the 
situation.  The  mean  number  of  years  of  professional  education  of 
teachers  were:  heterogeneous  grouping — 4.56  years;  homogeneous  grouping — 
3. 22  years;  subject  grouping — 3.26  years.  It  should  be  noted  that  the 
important  fourth  year  of  training  favored  the  control  or  heterogeneous 
period. 

The  mean  number  of  years  of  teaching  experience  for  this  study  was 
as  follows:  heterogeneous — 46.76  years;  homogeneous — 6.94  years;  subject 
grouping- — 6.88  years.  Here  too,  any  advantage  favored  heterogeneous 
grouping.  The  differences  in  both  factors  were  similar  for  all  subjects. 
Tables  II  and  II,  in  chapter  three,  show  the  data  for  this  study. 

It  has  been  suggested  that  class  load  or  enrolment  may  bear  some 

41 

relationship  to  pupil  achievement.  Clarke  and  Richel  concluded  that  a 
combination  of  smaller  classes  and  better  qualified  teachers  produces 
better  results  on  grade  nine  examinations.  However,  one  might  raise  the 
question  as  to  whether  the  class-load  relationship  is  the  same  for  all 
subj  ects. 

42 

Marklund  in  a  Swedish  study  at  the  grade  six  level  said: 

41 S.  C.  To  Clarke  and  S.  Richel,  "The  Effect  of  Class  Size  and 
Teacher  Qualifications  on  Achievement,"  Research  Monograph  Number  5, 
(Edmonton:  The  Alberta  Teachers'  Association,  April,  1963),  71. 

42S.  Marklund,  "Scholastic  Attainments  as  Related  to  Size  and  Homo¬ 
geneity  of  Classes,"  Educational  Research,  VI : 1  (November,  1963),  64. 


, 


30 


Although  it  cannot  be  said  that  class  size  lacks  relevance  for 
the  achievement  of  pupils,  these  investigations  have  shown  that 
differences  fail  to  appear  even  when  such  factors  as  level  and 
homogeneity  of  intelligence,  standard  scores  and  social  pattern, 
etc.,  are  controlled. 

The  data  for  this  study  suggested  that  the  advantage,  if  any,  from 
smaller  class  enrolment  rested  with  homogeneous  grouping  and  subject 
grouping.  The  mean  class  enrolment  for  heterogeneous  grouping  was  34.0, 
for  homogeneous  grouping  30.5  and  for  subject  grouping  30.3. 

It  might  be  assumed  that  this  factor  favoring  homogeneous  and 
subject  grouping  would  counteract  the  advantage  in  teacher  education  and 
teaching  experience  favoring  heterogeneous  grouping. 

II I.  SUMMARY 

While  the  maze  of  research  on  grouping  still  leaves  the  question 
undecided,  for  the  reasons  outlined  in  detail  by  Ekstrom,  Passow  and 
others,  certain  indications  are  becoming  evident.  First,  homogeneous 
grouping,  in  spite  of  the  difficulties  of  sectioning,  may  be  effective 
if  accompanied  by  differentiation  of  methods  and  materials  and  the 
active  participation  of  teachers  and  pupils.  Secondly,  grouping  finds 
its  greatest  support  and  acceptance  at  the  secondary  school  level  where 
the  spread  in  individual  differences  reaches  a  maximum.  Thirdly, 
research  is  being  urged  in  the  direction  of  subject  grouping  where 
greater  homogeneity  in  a  particular  aptitude  and  interest  may  be  obtained. 
Fourthly,  research  is  concerned  with  the  optimum  development  of  the 
individual  child  whatever  the  level  of  his  ability  may  be.  Fifthly, 
while  many  educationists  believe  in  ability  grouping  as  one  means  of 
meeting  individual  differences,  they  generally  caution  the  teacher 
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against  the  assumption  of  homogeneity  in  any  class. 

Other  organizational  leads  are  being  explored  at  present  in  the 
attempt  to  meet  individual  differences.  Team  teaching,  with  its  large 
and  small  groups  and  individual  study  periods,  is  one  of  these  promising 
new  directions  in  education.  Programmed  learning  and  programmed  text¬ 
books  is  another.  While  these  are  directed  in  the  main  towards  the 
individual,  it  seems  certain  that  the  teacher  will  be  concerned  with 
classroom  groups  for  the  foreseeable  future.  The  ultimate  of  one  pupil- 
one  teacher  is  obviated  by  practical  and  financial  considerations.  The 
question  of  the  effectiveness  of  grouping  forms  will  be  pertinent  even  in 
these  new  directions.  Clearly  further  research  is  needed  to  extend  the 
limits  of  what  has  been  learned  about  grouping  up  to  now  and  to  make 
more  definite  what  so  far  are  just  indications. 

It  has  been  recognized  that  studies  of  ability  grouping  involve 
many  other  important  variables.  These  may  intrude  on  short  or  long-term 
studies.  Some  are  beyond  the  control  of  the  designer.  It  is  felt, 
however,  that  where  they  exist  they  should  be  reported  and  in  the  absence 
of  statistical  evidence  their  possible  effect  should  be  noted  on  a 
judgmental  basis.  There  is  some  evidence  that  three  of  these  factors, 
professional  education,  teaching  experience  and  classroom  load,  are 
related  to  grade  nine  achievement. 

The  present  study  was  designed  in  an  attempt  to  determine  the 
relationship  between  ability  grouping  and  the  achievement  of  Parkview 
grade  nine  pupils.  The  conclusions  reached  should  aid  in  determining 
future  class  organization  in  that  school. 


CHAPTER  III 


DESIGN  OF  THE  STUDY 

I.  SOURCES  OF  DATA 

Data  for  this  thesis  were  obtained  from  a  number  of  sources. 
Stanine  scores  and  the  School  and  College  Ability  Test  percentiles  were 
obtained  from  the  achievement  record  sheets  sent  to  the  school  by  the 
Examinations  Branch,  Department  of  Education. 

Composite  academic  scores  for  sectioning  classes  were  obtained 
from  the  grade  eight  class  promotion  sheets  utilized  by  the  Edmonton 
Public  School  Board. 

Sex,  chronological  age,  attendance  for  the  grade  nine  year  and 
Laycock  I.Q„  were  provided  by  classroom  registers,  Cumulative  Record 
cards  and  Report  Cards  from  other  schools. 

Teacher  characteristics — professional  training  and  teaching 
experience— were  obtained  from  the  Department  of  Education  "A"  cards 
and  by  personal  contact. 


II.  THE  POPULATION 

The  population  consisted  of  all  grade  nine  students  at  Parkview 
school  for  the  eight  school  years  between  September,  1956  and  June, 
1964.  Excluded  were  students  who  transferred  out  during  the  year  or 
who  did  not  write  the  departmental  examinations  for  medical  reasons. 
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TABLE  I 

PARKVIEW  GRADE  IX  CLASS  ORGANIZATION  OVER  THE  EIGHT-YEAR  PERIOD 

1956  TO  1964 


1956-5  7. 

N 

195 7-58 

N 

1958-59 

N 

Heterogeneous  Grouping 

Class  1 

32 

Class  2 

37 

Class  4 

34 

Class  3 

36 

Class  5 

34 

Class  6 

31 

Mean  class  enrolment: 

34.0 

1959-60 

N 

1960-61 

N 

1961-62 

N 

Homogeneous  Grouping 

Class  7 

31 

Class  11 

29 

Class  15 

31 

Class  8 

33 

Class  12 

30 

Class  16 

33 

Class  9 

33 

Class  13 

29 

Class  17 

33 

Class  10 

28 

Class  14 

26 

Class  18 

30 

Mean  class  enrolment: 

30.5 

1962-63 

N 

1963-64 

N 

Subject  Grouping 

Class  19 

31 

Class  22 

33 

Class  20 

32 

Class  23 

31 

Class  21 

27 

Mean  class  enrolment: 

30.8 

III.  ORGANIZATION  OF  THE  POPULATION 
The  organization  of  classes  is  shown  in  Table  I. 

Heterogeneous  Grouping 

In  September,  1956,  the  one  grade  nine  class  formed  a  heterogen¬ 
eous  group.  In  September  of  1957  and  1958  heterogeneous  classes  were 
formed  through  balancing  them  by  the  sum  of  academic  achievement  in  grade 
eight  and  by  sex.  Common  final  examinations  in  grade  eight  were  weighted 
60  per  cent  of  the  final  mark,  with  20  per  cent  each  to  the  October  and 
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January  examinations.  The  achievement  in  academic  subjects  of  transfers 
from  other  schools  was  used  to  place  them  heterogeneously. 

Homogeneous  Grouping 

In  August  of  the  three  following  years  (1959-60-61)  grade  nine 
classes  were  formed  on  a  homogeneous  basis.  Common  grade  eight  examina¬ 
tions  were  given  and  the  final  mark  awarded  on  a  sixty-forty  basis.  Marks 
were  scaled  to  the  curve  of  the  average  of  previous  grade  nine  depart¬ 
mental  examinations.  The  academic  subject  marks  (literature,  social 
studies,  language,  mathematics  and  science)  were  totalled  and  students 
were  arranged  in  rank  order  by  their  total  scores.  Class  groups  were 
then  formed  by  sectioning  the  class  lists.  In  September  of  the  three 
years  transfer-outs  were  deleted  and  transfer-ins  were  positioned  on  the 
basis  of  their  academic  subject  achievement  at  their  previous  school. 

Sub i ect  Grouping 

In  August  of  the  two  following  years  (1962-63)  grade  nine  classes  were 
organized  on  the  same  homogeneous  basis  as  previously.  In  September 
mathematics  classes  were  formed  by  sectioning  all  grade  nine  students 
rank-ordered  on  the  basis  of  their  final  grade  eight  mathematics  mark. 

The  same  procedure  was  carried  out  for  science  and  language.  Literature 
and  social  studies  were  taken  in  the  homogeneous  home  room.  Students 
moved  for  the  other  three  academic  subjects. 

Matched  Pairs 

All  students  for  the  heterogeneous  period  were  arranged' iin  rank 
order  by  Laycock  I.Q. ?  chronological  age,  attendance  for  the  grade  nine 
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year,  School  and  College  Ability  Test  percentiles  and  stanine  scores  were 
listed  as  well.  The  same  procedures  were  carried  out  for  all  students 
in  the  homogeneous  period. 

Pairs  were  then  matched  on  the  basis  of  sex,  chronological  age — 
within  six  months,  Laycock  I.Q. — within  five  points,  attendance — within 
fifteen  days,  and  School  and  College  Ability  Test  percentile — within 
fifteen  points.  Level  one  consisted  of  thirty-two  pairs  between  Laycock 
I.Q.  146  and  117;  level  two,  thirty-two  pairs  between  117  and  107;  level 
three,  thirty-two  pairs  between  107  and  82. 

The  same  procedure  was  carried  out  for  the  subject-grouping 
period  except  that  it  was  not  possible  to  stay  wiih  in  the  fifteen  point 
limit  for  the  School  and  College  Ability  Test. 

The  data  are  shown  in  Tables  XLII,  XLIII,  and  XLIV  in  Appendix  A. 

Random  .samals 

Because  of  the  differing  views  held  with  respect  to  the  use  of 
matched  pairs,  it  was  decided  to  use  the  random  sample  technique  in  a 
parallel  analysis.  Students  were  arranged  in  rank  order  by  Laycock  I.Q. 
and  sectioned  as  shown  in  Table  II. 

Random  numbers  were  taken  from  the  thirty-page  table  of  105,000 
random  digits  prepared  by  the  Bureau  of  Transport,  Economics  and  Statis¬ 
tics  of  the  Interstate  Commerce  Commission,  Washington,  D.C.,  beginning 
at  Line  1  and  Column  3  and  proceeding  downward.1  Thirty-two  students 
were  drawn  for  each  cell.  The  data  are  shown  in  Tables  XLV,  XLVI,  and 

1H.  M.  Walker  and  J.  Lev,  Statistical  Inference  (New  York:  Holt, 
Rinehart  and  Winston,  1953),  p*  484. 


36 


TABLE  II 

ORGANIZATION  OF  POPULATION  FOR  MATCHED  PAIRS  AND  RANDOM  SAMPLING 


Laycock  I.Q. 

Heterogeneous 

Homogeneous 

Subject  Grouping 

Matched  Pairs 

154-117 

54 

144 

69 

117-107 

60 

108 

43 

107-  82 

77 

104 

44 

Random  Sample 

154-123 

27 

84 

60 

122-108 

76 

165 

55 

10  7-  85 

78 

107 

41 

XLVII  in  Appendix  A. 

The  Laycock  I.Q.  range  for  level  two  in  the  random  sample  was 
increased  to  provide  a  broader  ability  base  for  that  group.  For  this 
reason  the  random  sample  must  be  considered  as  different  from  the 
matched  pairs. 

The  means  for  four  characteristics  chosen  for  matching  pairs  are 
shown  in  Table  III,  together  with  those  of  students  selected  by  random 
numbers.  It  would  appear  that  matching  has  equalized  means  in  these 
characteristics  only  a  little  better  than  those  for  random  sampling. 
Random  means  for  Laycock  I.Q.  and  SCAT  percentile  were  consistently 
somewhat  higher  than  matched  means  only  at  level  one. 

IV.  RELATED  FACTORS 

It  has  already  been  indicated  (Chapter  II,  p.  29)  that  any  advan¬ 
tage  derived  from  greater  professional  education  and  teaching  experience 


. 


MEANS  OF  SELECTED  CHARACTERISTICS  FOR  MATCHED  PAIRS  AND  RANDOM  SAMPLES 
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rested  with  heterogeneous  grouping.  Table  IV  shows  the  professional 
education  of  Parkview  grade  nine  teachers  in  years.  The  data  for  teaching 
experience  are  shown  in  Table  V.  The  difference  in  professional  education 


TABLE  IV 

ACADEMIC  AND  PROFESSIONAL  EDUCATION  OF  PARKVIEW 
GRADE  NINE  TEACHERS  IN  YEARS 


Years 

Mean  Number 
N  Literature  Soc.  St. 

of  Years 
Language 

of  Professional  Education 
Mathematics  Science  Mean 

1956-7 

2  5 

5 

5 

5 

5 

195  7-b 

3  4 

5 

5 

4 

4 

1956-9 

3  4.3 

4.  7 

4.7 

4 

4 

1956-59 

2.7  4.4 

4.9 

4.9 

4.3 

4.3 

4.56 

1959-60 

5  4 

4 

4 

3 

3 

1960-1 

6  4 

4 

4 

2.5 

2.5 

1961-2 

6  3 

2.5 

2.5 

2.5 

2.5 

1959-62 

5.7  3.7 

3.5 

3.5 

2.  7 

2.  7 

3.22 

1962-3 

6  2.  7 

2.3 

3.7 

3.3 

3.3 

1963-4 

5  4 

3 

3 

3.5 

3.5 

1962-64 

5.5  3.4 

2.  7 

3.4 

3.4 

3.4 

3.26 

N:  Number  of 

teachers  involved. 

TEACHING 

TABLE  V 

EXPERIENCE  OF  PARKVIEW  GRADE  NINE  TEACHERS  IN  YEARS 

Years 

N  Literature 

Mean  Number 
Soc.  St. 

of  Years 
Langua  ge 

of  Teaching 
Mathematics 

Experience 

Science 

Mean 

1956-7 

2 

18 

18 

18 

23.7 

23.  7 

195  7-8 

3 

6 

20.5 

12.5 

16.  7 

11.3 

1958-9 

3 

16.7 

21 

15.  7 

17.3 

12.3 

1956-59 

2.  7 

13.6 

19.8 

15.4 

19.2 

15.8 

16 . 76 

1959-60 

5 

0 

15 

7 

15.5 

7.5 

1960-1 

6 

2.2 

4 

4 

9.5 

9.5 

1961-2 

6 

3.8 

2.5 

2.5 

10.5 

10.5 

1959-62 

5.7 

2.0 

7.2 

4.5 

11.8 

9.2 

6.94 

1962-3 

6 

5.3 

3.5 

5.  7 

9.8 

9.8 

1963-4 

5 

4.0 

4.5 

4.5 

10.8 

10.8 

1962-64 

5.5 

4.  7 

4.0 

5.1 

10.3 

10.3 

6 . 88 

N:  Number  of  teachers  involved. 
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between  homogeneous  grouping  and  subject  grouping  was  only  .04  years; 
the  difference  in  teaching  experience  only  .06  years. 

Mean  class  enrolment  for  heterogeneous  grouping  was  3.5  higher 
than  that  for  homogeneous  grouping;  3.2  higher  than  that  for  subject 
grouping.  Any  advantage  here  might  counteract  the  former.  The  data  are 
shown  in  Table  I,  page  33. 

No  attempt  was  made  to  assess  pupil  or  teacher  acceptance  of 
grouping  and  its  effect  on  morale  other  than  by  subjective  means.  An 
attempt  was  made  to  keep  the  teaching  load  equal  and  to  assign  teachers 
the  level  and  subject  they  preferred. 

V.  METHODS  OF  ANALYSIS 


Experimental  Model 

Since  the  methods  of  grouping,  ability  levels  and  subjects  did  not 

represent  a  random  sample  from  the  potential  number  of  their  kind,  all 

variables  or  factors  were  considered  fixed.  Ferguson  stated  that: 

.  .  .in  psychological  experiments  different  methods  are  examples 
of  fixed  factors,  and  that  while  interpolation  between  levels  may 
be  possible,  such  variables  are  usually  regarded  as  fixed. 2 

The  model  was  therefore  regarded  as  finite  and  fixed. 

Statistical  inferences  drawn  from  the  analysis  of  matched  pairs 

data  were  restricted  to  the  parent  population  of  matched  pairs  for  the 

years  listed.  Those  drawn  from  the  analysis  of  random  data  could  be 

extended  to  the  grade  nine  population  for  Parkview  school. 

With  respect  to  "judgmental"  inference,  Lindquist  stated: 

2G.  A.  Ferguson,  Statistical  Analysis  in  Psychology  and  Education 
(Toronto:  McGraw-Hill,  1959),  p*  250. 
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The  extent  to  which  he  may  extrapolate  his  inferences  to  a  real 
population  depends  upon  his  own  judgment  of  the  extent  to  which 
the  relative  effects  of  the  treatments  are  the  same  for  the  real 
as  for  the  hypothetical  population.  (He  need  not  assume  that  the 
absolute  effects  of  each  treatment  are  the  same  for  both  these 
populations,  but  only  that  the  relative  effects  of  the  treatments 
are  the  same. )3 

Ray,  dealing  extensively  w ith  the  use  of  matching  in  experimental 
design  said: 

The  matched  group  design  offers  possibilities  for  increasing 
the  precision  of  an  experiment.  .  .  .Small  treatment  differences 
will  be  detected  more  frequently.  Significant  results  will  more 
often  be  announced  when  they  should  be.* * 4 

Guilford  (1956), 5  Dixon  and  Massey  (1957), 6  Walker  and  Lev  (195b),7 

and  McNemar  (1962)8  also  supported  this  view. 

With  these  two  points  in  mind,  it  might  be  contended  on  a  judgmental 
basis  at  the  very  least,  that  whatever  treatment  was  most  effective  for 
matched  groups  was  also  most  effective  for  all  grade  nine  students  in 
Parkview  school. 


E.  F.  Lingquist,  Design  and  Analysis  of  Experiments  in  Psychol oqy 

and  Education  (Boston:  Houghton  Mifflin  Company,  1953),  p.  74. 

4W.  S.  Ray,  An  Introduction  to  Experimental  Design  (New  York: 
MacMillan,  I960),  p.  103. 

5 

J.  P.  Guilford,  Fundamental  Statistics  in  Psychol oqy  and  Educa¬ 
tion  (Toronto:  McGraw-Hill,  1956),  p.  189. 

6  ... 

W.  J.  Dixon  and  F.  J.  Massey,  Introduction  to  Statistical  Analy¬ 
sis  (Toronto:  McGraw-Hill,  1957),  p.  124. 

7H.  M.  Walker  and  J.  Lev,  El ementary  Statistical  Methods  (New 
York:  Holt,  Rinehart  and  Winston,  1958),  p.  227. 

8Q,  McNemar,  Psychological  Statistics  (New  York:  John  Wiley  and 
Sons,  1962),  p.  85. 
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Analysis  jof  Variance:  Three-Way  Classification 

The  F  or  variance  ratio  is  applicable  in  a  wide  variety  of 
situations.  The  general  requirement  is  that  there  are  two  independent 
estimates  of  variance  (for  example,  a  control — heterogeneous  and  an  inde¬ 
pendent  variabl e--homogeneous )  which  estimates  are,  on  the  basis  of  the 
null  hypothesis,  regarded  as  estimates  of  the  same  population  value.  If 
F  is  sufficiently  large,  the  null  hypothesis  becomes  suspect,  and  we  draw 
a  positive  conclusion  that  there  is  a  significant  difference  within  a 
certain  chance  probability. 

Variances  are  additive  to  a  total  variance,  or,  in  other  words, 
variation  can  be  broken  down  into  component  parts  so  as  to  permit 
specification  of  the  relative  importance  of  the  component  sources. 

Simply,  an  individual's  score  may  be  written  as  a  deviation  from  the  total 
mean  in  terms  of  the  deviation  of  his  score  from  his  group  mean  and  the 
deviation  of  the  group  mean  from  the  total  mean,  which  indicates  two 
sources  of  variation.  It  should  be  noted  that  the  analysis  of  variance 
does  not  divide  the  square  of  the  standard  deviation  into  additive  parts, 
but  rather  the  sum  of  squares  £  (X  -  X)2  into  additive  parts. 

In  the  analysis  of  variance  (three-way  classification)  the  one  set 
of  data  is  used  to  test  the  null  hypotheses  regarding  the  separate  in¬ 
fluence  of  the  three  independent  variables:  here,  grouping  methods, 
subjects  and  ability  levels.  The  total  sum  of  squares  is  partitioned 
into  eight  parts:  a  between-bl ocks  (grouping  methods),  a  between-rows 
(ability  levels)  and  a  between-col umns  (subjects)  sum  of  squares;  a 
blocks  x  rows,  a  blocks  x  columns  and  a  rows  x  columns  interaction  sum  of 
squares;  a  three-way  blocks  x  rows  x  columns  interaction  sum  of  squares; 
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and  the  remainder,  a  within-cells  sum  of  squares. 

The  analysis  of  variance  (three-way  classification)  provides  an 
over-all  test  of  the  significance  of  the  difference  between  means.  It 
permits  a  refined  estimate  of  error  by  allowing  for  variation  due  to  one 
or (. more  variables. 

The  pattern  followed  in  this  study  was  outlined  by  Lindquist*^  and 


also  McNemar 


10 


The  first  analysis,  a  2  x  3  x  6  design,  tested  general  relation¬ 
ships  involving  heterogeneous  and  homogeneous  grouping.  It  included  two 
blocks  (grouping),  three  levels  (ability)  and  six  columns  (subject^,  with 
thirty-two  cases  in  each  cubicle.  The  analysis  was  carried  out  for 


matched  pairs  data  and  also  for  random  data. 

The  null  hypotheses  were  taken  as  in  Ferguson: 
1.  Grouping:  Ha  :  G2  =  0 


11 


A 


2. 

3- 

4, 

5. 


Levels:  HR:  0~;  =  0 


-B 


2 


Subjects:  H^:  0^-0 


2  _ 


Interaction:  Grouping  x  Levels:  H  :  O'  ^  -  0 

AH  Acs 

Interaction:  Grouping  x  Subjects:  HAC:  0 ^  -  0 


6.  Interaction:  Levels  x  Subjects:  Hg^:  0BC2  =  0 

7.  Interaction:  Grouping  x  Levels  x  Subjects:  HABC:  ^gQ2  =  0 

2 

S.  Interaction:  Within  cubicles:  Hg:  0g  -  0. 

The  second  analysis  was  a  3  x  3  x  3  design  testing  general  rela¬ 
tionships  between  the  three  methods  of  grouping,  three  levels  (ability) 


^Lindquist,  op.  cit.  ,  p.  22H.  10McNemar,  op.  cit.  ,  p.  320. 

^Ferguson,  op.  cit .  ,  p.  249. 
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and  three  columns  (language,  mathematics  and  science)  with  thirty-two 
cases  in  each  cubicle.  The  analysis  was  carried  out  for  both  sets  of 
data . 

Error  Term 

In  regard  to  choosing  the  denominator  for  F  ratios,  Ferguson^2 

stated:  "For  fixed  models  with  n>l  the  correct  error  term  for  testing 

interaction,  row  and  column  effects  is  S  2." 

w 

13 

McNemar  in  regard  to  the  fixed  constants  model  with  m  different 
individuals  in  each  of  the  cells  wrote:  "Sw2  is  the  proper  error  term  for 
testing  all  three  main  effects,  all  three  two-way  interactions  and  the 
three-way  interaction." 

In  addition,  Winer  added: 

By  way  of  summary,  it  should  be  noted  that  there  is  no  wide¬ 
spread  agreement  among  statisticians  on  the  wisdom  of  pooling 
procedures.  .  .  .Those  statisticians  who  adhere  to  the  "never 
pool"  rule  demand  a  completely  specified  model  prior  to  the  ana¬ 
lysis  of  the  experimental  data.  This  position  has  much  to  recom¬ 
mend  it. 14 

The  error  term  chosen  for  F  ratios  throughout  was  therefore  Sw  • 

Analysis  of  Variance:  Two-Way  Classification 

In  this  type  of  analysis  the  one  set  of  data  is  used  to  test  the 
null  hypotheses  regarding  the  separate  influence  of  two  independent 
variables:  here,  grouping  methods  and  ability  levels.  The  total  sum  of 
squares  is  partitioned  into  four  parts:  a  between-rows  (ability  levels) 

1 2Ibid. ,  p.  251.  1 3McNemar,  0£.  cit. ,  p.  332. 

14B.  J.  Winer,  Statistical  Principles  in  Experimental  Design 
(Toronto:  McGraw-Hill,  1962),  p.  207. 
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and  a  between- col umns  (grouping  methods)  sum  of  squares;  an  interaction 
(levels  x  methods)  sum  of  squares;  and  a  residual  within-cells  sum  of 

squares.  The  analysis  helps  locate  sources  of  over-all  differences. 

15 

The  pattern  followed  in  this  study  was  outlined  by  Ferguson. 

The  first  group  tested  relationships  between  heterogeneous  and  homogen¬ 
eous  grouping  for  each  of  the  six  subjects.  They  consisted  of  a  two- 
column  (methods)  by  three  levels  (ability)  design.  Analyses  were 
carried  out  for  both  sets  of  data. 

The  second  group  tested  relationships  between  the  three  methods 
of  grouping  and  each  of  the  three  subjects,  language,  mathematics  and 
science.  They  consisted  of  a  three-column  (methods)  by  three  levels 
(ability)  design.  Analyses  were  carried  out  for  both  sets  of  data. 


t-Tests 

Since  the  matched  pairs  were  considered  to  be  a  single  group  of 
subjects  studied  under  separate  experimental  conditions,  the  test  used 
was  that  for  the  significance  of  the  difference  between  means  for 
correlated  samples.  Ferguson  's^dif  ference  method  was  used  for  matched- 
pair  data  where  significance  had  been  indicated  by  analysis  of  variance. 

For  random  data  the  significance  of  the  difference  between 
means  for  independent  samples  was  determined  where  significance  had  been 
indicated  by  analysis  of  variance. Ferguson  ' s1 7  pattern  was  followed. 

The  two-tailed  t-test  was  used  since  it  was  not  known  at  the 
beginning  which  means  would  be  higher  and  the  choice  of  test  should  be 
independent  of  the  data. 

15Ferguson,  ojo.  cit.  ,  p.  256.  1  Ibid.,  p.  13«.  Ibid. ,  p.  137. 
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Assumptions  Underlying  the  Analysis  of  Variance 

In  the  mathematical  development  of  the  analysis  of  variance  a 
number  of  assumptions  are  made.  Gross  departure  from  these  assumptions 
can  lead  to  erroneous  conclusions.  With  most  sets  of  real  data  the 
assumptions  underlying  the  analysis  of  variance  are,  at  best,  only 
roughly  satisfied.  The  analysis  has  one  advantage  in  that  reasonable 
departures  from  the  assumptions  of  normality  and  homogeneity  may  occur 
without  seriously  affecting  the  validity  of  inferences  drawn  from  the 
data . 

One  assumption  is  that  distributions  of  the  variables  in  the 

populations  from  which  the  samples  are  drawn  are  normal.  For  large 

samples  the  normality  of  the  distributions  may  be  tested  using  a  test 

1 8 

of  goodness  of  fit  as  illustrated  in  Ferguson.  This  was  carried  out 

for  both  matched  pairs  and  random  data.  All  distributions  were  normal 

except  for  heterogeneous  grouping  where  the  departure  was  not  gross 

(p  v„  .04).  A  summary  of  the  calculations  is  shown  in  Table  VI. 

Although  F  tests  in  the  analysis  of  variance  are  robust  with 

respect  to  the  assumption  of  homogeneity  of  error  variance,  a  rough  but 

simple  check  may  be  made  on  this  second  assumption  through  the  use  of  the 

19  . 

Fmo  statistic.  Tests  were  carried  out  using  total  stanine  scores  for 

IT)  d  X 

heterogeneous  and  homogeneous  grouping,  and  using  the  sum  of  stanine 

scores  in  language,  mathematics  and  science  for  homogeneous  and  subject 

grouping.  A  summary  of  the  calculations  is  shown  in  Table  VII. 

For  the  former,  F  ratios  of  2.08  (matched  pairs)  and  1.76 

m  0  x 

18Ibid. ,  p.  164.  19Winer,  op.  .cit • ,  p.  239. 
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TABLE  VI 

SUMMARY  OF  TESTS  OF  THE  NORMALITY  OF  DISTRIBUTION  FOR 
MATCHED  PAIRS  AND  RANDOM  DATA 


Goodness  of  Fit 

of  Normal 

Frequencies  To 
gate  Stanine 

Frequency  Distribution  of  Aggre- 
Scores 

Grouping 

X2  df 

P 

Distribution 

Matched 

Heterogenous 

in 

CO 

CO 

o 

1 - 1 

« — 1 

.05  >  p  >  .02 

Not  quite  normal,  departure  not 

gross . 

Homogeneous 

8.46 

5 

o 

• — 1 

/ 

CL 

/\ 

O 

CM 

• 

Normal 

Subj  ect 
Grouping 

4.38 

5 

. 50  >  p  >  .30 

Normal 

Random 

Heterogeneous 

11.54 

5 

.  05  )  p  )  .02 

Not  quite  normal,  departure  not 
gross 

Homogeneous 

4.93 

5 

.  50/"  p  >  .  30 

Normal 

Subject 

Grouping 

1.20 

5 

.  95  >  p>  .90 

Normal 

TABLE  VII. 

SUMMARY  OF  TESTS  FOR  HOMOGENEITY  OF  ERROR  VARIANCE  THROUGH 

THE  USE  OF  THE  F  STATISTIC 

max 


Comparison 

SS( largest) 

SS( smallest) 

F 

1  max 

L  95<6’ 31 ) 

F  (6,31  HyP°  °: 
Homo 

Matched* 
Hetero/ Homo 

1470. 7 

701 

2.08 

2.41 

3.44 

Tenable 

Matched0 

Homo/ Subject 

711.9 

193.5 

3.68 

2.41 

3.44 

Critical , 
not  gross 

Random* 
Hetero/ Homo 

1654 

938 

1.  76 

2.41 

3.44 

Tenabl e 

Random0 

Homo/ Subject 

728.9 

303.9 

2.40 

2.41 

3.44 

Tenable 

*Stanine  sum  for  six  subjects, 

°Stanine  sum  for  language,  mathematics  and  science. 


■ 

47 

(random)  were  below  the  critical  .05  level  of  2.41  indicating  that  the 
hypothesis  of  homogeneity  of  variance  could  be  considered  tenable. 

For  the  latter,  Fmax  ratios  of  3.68  (matched  pairs)  and  2.40  (random) 
were  found.  The  finding  for  matched  pairs  was  critical  but  not  gross. 

It  was  therefore  assumed  that  the  assumption  of  homogeneity  of  variance 
was  met  fairly  well  for  all  data  with  the  exception  of  some  reservation 
regarding  subject  grouping  matched  pairs.  A  more  stringent  level  of 
significance  would  be  required  for  the  latter. 

A  third  assumption  is  that  the  observations  wi  thin  each  category 
must  be  random  samples.  It  has  been  reported  that  the  analysis  of 
variance  for  the  matched  group  design  gives  approximately  the  same 
results  as  the  randomization  test  when  the  group  variances  are  homo¬ 
geneous  or  nearly  so.^O  The  analysis  using  random  data  should  have  met 
this  requirement  as  well. 

There  were  no  grounds  to  suspect  the  fourth  assumption  that  the 
effects  of  various  factors  on  the  total  variation  were  additive,  as 
distinct  from  multiplicative. 

VI.  TREATMENT  OF  THE  DATA 

The  analysis  of  data  is  presented  in  chapter  four.  It  consists  of 
two  main  parts  and  is  carried  out  in  the  method  already  indicated  for 
both  matched  and  random  data.  The  first  part  examines  the  relationships 
between  heterogeneous  and  homogeneous  grouping  for  the  six  subjects. 

The  second  part  examines  relationships  between  heterogeneous,  homogeneous 

Ray,  c>jo.  c i t . ,  p.  102. 
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and  subject  grouping  for  language,  mathematics  and  science.  Summaries 
of  the  analyses  of  variance  are  included  and  the  findings  are  summarized 
for  each  part. 

Chapter  five  includes  a  summary  of  the  findings,  the  conclusions 
drawn  and  some  implications.  Certain  recommendations  are  made  regarding 
grouping  as  a  form  of  classroom  organization  and  finally  suggestions  are 
made  for  future  study. 


CHAPTER  IV 


ANALYSIS  OF  DATA 

In  this  chapter  the  data  are  analyzed  with  the  objective  of  resol¬ 
ving  the  two  main  problems.  The  first  part  is  concerned  with  relation¬ 
ships  between  achievement  and  the  two  methods  of  grouping,  heterogeneous 
and  homogeneous.  The  second  part  is  concerned  with  the  relationship 
between  achievement  under  a  third  method,  subject  grouping,  and  achieve¬ 
ment  under  the  first  two  methods. 

I.  ANALYSIS  OF  VARIANCE:  HETEROGENEOUS/ HOMOGENEOUS  GROUPING 

The  analysis  carried  out  on  both  matched  and  random  data  investi¬ 
gated  relationships  between  two  methods  of  grouping  (heterogeneous  and 

homogeneous),  three  ability  levels,  and  six  subjects  (reading,  litera¬ 
ture,  social  studies,  language,  mathematics  and  science).  The  blocks 
(A)  represent  methods,  the  rows  (B)  levels  and  the  columns  (c)  subjects. 

In  the  analysis  of  variance:  three-way  classification  the 

following  abbreviations  were  used: 

=  the  sum  of  the  squares  of  each  stanine  score  in 
all  the  cells  (36). 

=  the  sum  of  the  squares  of  the  totals  for  each  cell. 

=  the  sum  of  the  squares  of  the  totals  for  each  block. 

=  the  sum  of  the  squares  of  the  totals  for  each  level 

(including  both  blocks). 

=  the  sum  of  the  squares  of  the  totals  for  each 
subject  (including  both  blocks). 


i  !  £  Xabc 
a-lb=l c-1 

l  5  Xabc)2 

I  (I  I  W)2 

a  Jo  c 

I  T  I  Xabc.)2 
b  a  c 

I  (II  xabc ) 2 

c  a  b 
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I  I  (I  xabc)2 


a  b  c 


II  (I  Xabc)2 

a  c  b 


I  I  (I  xabc)2 

be  a 


-  the  square  of  the  sum  of  all  the  stanine  scores. 

=  the  sum  of  the  squares  of  the  totals  for  each  level 
(three  in  each  block). 

=  the  sum  of  the  squares  of  the  totals  for  each 
subject  (six  in  each  block). 

=  the  sum  of  the  squares  of  the  totals  for  the  corres¬ 
ponding  cells  in  each  block  (eighteen  totals). 


Tables  VIII  and  IX  summarize  the  analysis  of  variance:  three-way 
classification  for  matched  and  random  data  respectively.  For  matched 
data  the  relationship  between  achievement  and  each  of  grouping,  ability 


levels  and  subjects  was  significant  at  the  .001  level.  All  interactions 


TABLE  VIII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  FOR  DATA  OF  APPENDIX  B  TABLE  XLVIII 
HETEROGENEOUS/HOMOGENEOUS— 2  x  3  x  6  (MATCHED) 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Esimate 

^ratio 

mS 

-  msw 

Required 

Grouping 

34.4 

1 

34.4 

Fa«  34.4 

=  19.44  1 

.001:11.2 

S 

A 

1.77 

1116 

Levels 

1061 

2 

530.5 

Fb=299. 7 

2 

.001: 7.2 

S 

B 

1116 

Subjects 

56.  8 

5 

vO 

CO 

o 

1 — 1 
r— — 1 

Fc=  6.42 

5 

.001:4.3 

S 

C 

1116 

Interaction 

AB 

3o  5 

2 

1.  75 

NS 

AC 

19.6 

5 

3.92 

F.r=  2.21 

5 

.05:2.26 

NS 

MU 

1116 

BC 

13.  7 

10 

1 — 1 

o 

CO 

NS 

ABC 

11.5 

10 

1.15 

NS 

Within 

1976.2 

1116 

1.77 

cells 

Total 

31 76 . 7 

1151 

J  6 

j  6 
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were  not  significant,  although  that  for  grouping  and  subjects  was  close 
to  the  .05  level  indicating  that  there  was  some  variation  in  achievement 
by  subjects  for  heterogeneous  and  homogeneous  grouping.  For  random 
data  the  relationships  were  very  similar  to  those  for  matched  data, 
except  that  the  interaction  between  grouping  and  subjects  was  significant 
at  the  .01  level  and  emphasized  the  variation  in  achievement  between  these 
factors.  The  calculations  are  shown  in  Appendix  B,  Tables  XLVIII  and 
XLIX. 


TABLE  IX 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  FOR  DATA  OF  APPENDIX  B  TABLE  XLIX 
HETEROGENEOUS/ HOMOGENEOUS-- 2  x  3  x  6  (RANDOM) 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

>  F  ,  •  =  mS 

ratio  — 

m  Syy 

df 

Required 

Grouping 

A 

69.1 

1 

69.1 

F  =69. 1=34.55 
2.00 

1 

1116 

.001:11.2 

S 

Levels 

B 

1076.2 

2 

538.1 

Fb=  269.1 

2 

1116 

.001: 7.2 

S 

Subjects  36.4 

C 

Interaction 

5 

7.28 

Fc-  3.64 

5 

1116 

.01:3.04 

S 

AB 

11.8 

2 

5.9 

fab=2“95 

2 

1116 

.05:3.00 

NS 

AC 

32.3 

5 

6.46 

fac"3°  23 

5 

1116 

.01:3.04 

S 

BC 

7.  7 

10 

0.  77 

Fbc=0-39 

10 

1116 

.05:1.84 

NS 

ABC 

Within 

cells 

11.3 

2228.1 

10 

1116 

1.13 

2.00 

fabc“,)o57 

10 

1116 

NS 

Total 

3472.9 

1151 

■ 
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Analysis  of  Variance;  Two-Wav  Classification 

Since  these  relationships  were  highly  significant,  analyses  of 
variance;  two-way  classification  were  carried  out  for  each  subject  using 
both  types  of  data.  Where  significant  relationships  were  indicated,  the 
F-tests  were  followed  by  t-tests. 

In  the  analysis  of  variance  tables,  the  following  abbreviations 

-  the  sum  of  the  squares  of  the  totals  for  each 
level . 

=  the  sum  of  the  squares  of  the  totals. for  each 
col umn. 

“  the  sum  of  the  squares  of  the  totals  for  each 
cell. 

-  the  sum  of  the  squares  of  each  stanine  score 
in  all  the  cells  (6). 

=  the  square  of  the  sum  of  all  the  stanine 
scores. 

“  the  number  of  stanine  scores  (192). 

Analysis  of  Variance;  Two-Way  Cl  ass  if icat ion--Readinq 

Tables  X  and  XI  respectively  summarize  the  analysis  of  variance 
for  matched  and  random  data  on  reading.  In  both  cases  the  relationship 
between  achievement  in  reading  and  ability  levels  was  significant  at  well 
beyond  the  .01  level.  There  was  no  significant  difference  for  the  two 
methods  of  grouping.  There  was  no  significant  interaction  between  levels 
and  method  of  grouping. 

Since  there  was  no  significant  difference  for  grouping,  t-tests 


were  used: 

R 

tv 

f  I.2 

c— 1 
R  C 

I  I  T  2 

re 

r=lc=l 
R  C  i 

I  I  I  xrci2 
r=lc=l i“l 


r 


N 


were  not  necessary. 
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TABLE  X 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  READING  (MATCHED) 
HETEROGENEOUS/ HOMOGENEOUS— 2  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

F 

-  ms 

ms 

w 

df 

Required 

Rows 

179o5 

2 

89.  75 

F  r= 

52.49 

2 

.01:4. 72 

S 

(levels) 

186 

Columns 

1.8 

1 

1  o  8 

Fc" 

1.05 

1 

.05:3.90 

NS 

( grouping) 

186 

Interactio 

ns  0.6 

2 

0.3 

F.= 

0.18 

2 

.05:3.05 

NS 

1 

186 

Within 

317.3 

186 

1.  71 

cells 

Total 

499.2 

191 

TABLE 

XI 

SUMMARY 

OF  ANALYSIS  OF  VARIANCE:  READING 

(RANDOM) 

HETEROGENEOUS/ HOMOGENEOUS— 2 

x  3 

Degrees 

Source  of 

Sum  of 

of 

Variance 

F  =  mS 

Variation 

Squares 

Freedom 

Estimate 

mSw 

df 

Required 

Rows 

(levels) 

180.6 

2 

90.3 

F  -47.03 

2 

.01:4. 72 

S 

186 

Col umns 

0.5 

1 

0.5 

Fc=  0.26 

1 

.05:3.90 

NS 

(grouping) 

186 

Interaction 

1.1 

2 

0.55 

Fi=  0.29 

2 

.05:3.05 

NS 

186 

Within 

cells 

357.8 

186 

1.92 

Total 

540 

191 

■ 
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Analysis  of  Variance:  Two-Way  Classification — Literature 

Tables  XII  and  XIII  respectively  summarize  the  analysis  of  variance 
for  matched  and  random  data  on  literature.  Findings  were  the  same  as 
those  for  reading. 


TABLE  XII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  LITERATURE  (MATCHED) 
HETEROGENEOUS/HOMOGENEOUS— 2  x  3 


Degrees 

Source  of 

Sum  of 

of 

Variance 

F 

=  mS 

Variation 

Squares 

Freedom 

Estimate 

df 

Required 

Rows 
( 1 evel s  ) 

254.9 

2  . 

127.45 

F  = 

r 

56.15 

2 

.01:4. 72 

S 

186 

Columns 
( grouping) 

0.6 

1 

0.60 

F  = 

c 

0.26 

1 

.05:3.90 

NS 

186 

Interaction 

5.0 

2 

2.50 

Ff 

1.10 

2 

.05:3.05 

NS 

Within 

186 

cells 

423. 1 

186 

2.27 

Total 

683.6 

191 

Analysis  of  Variance:  Two-Way  Classification — Social  Studies 

Tables  XIV  and  XV  respectively  summarize  the  analysis  of  variance 
for  matched  and  random  data  on  social  studies.  In  each  case  the  relation¬ 
ship  between  achievement  in  social  studies  and  both  ability  levels  and 
the  two  methods  of  grouping  was  significant  at  the  .01  level.  There  was 
no  significant  interaction. 

t-Tests  for  the  significance  of  the  difference  between  two  means 
for  correlated  samples  (matched)  indicated  the  difference  favoring  homo¬ 
geneous  grouping  was  significant  (.02)  only  at  level  one. 
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TABLE  XIII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  LITERATURE  (RANDOM) 
HETER0GENE0US/H0M0GENE0US--2  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 
Est ima  te 

F 

=  mS 

df 

Required 

Rows 

( levels) 

220.1 

2 

110.05 

F  = 

47.64 

2 

.01:4, 72 

S 

Col umns 

r 

186 

(grouping) 

0.1 

1 

0.10 

F  = 

0.04 

1 

.05:3.90 

NS 

c 

186 

Interaction 

5.3 

2 

2.65 

F- 

1.15 

2 

.05:3.05 

NS 

Within 

186 

cells 

429.9 

186 

2.31 

Total 

655.4 

191 

SUMMARY  OF 

TABLE  XIV 

ANALYSIS  OF  VARIANCE:  SOCIAL 
HETEROGENEOUS/ HOMOGENEOUS— 2 

STUDIES  (MATCHED) 
x  3 

Degrees 

Source  of 

Sum  of 

of 

Variance  Fratio 

Variation 

Squares 

Freedom 

Estimate 

df 

Required 

Rows 

(levels) 

170.4 

2 

85.2  Fr=56 . 8j 

2 

.01:4. 72 

S 

186 

Col umns 

( qroupinq ) 

10.6 

1 

10.6  F  =  7.07 

1 

.01:6.78 

S 

186 

Interaction 

2.8 

2 

1.4  F . =  0.93 

2 

.05:3.05 

NS 

Within 

186 

cells 

279. 7 

186 

1.50 

Total 

463.5 

191 
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TABLE  XV 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  SOCIAL  STUDIES  (RANDOM) 
HETEROGENEOUS/ HOMOGENEOUS— 2  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

p 

ratio 

df 

Required 

Rows 

( levels) 

153.2 

2 

126.6 

Fr=68. 43 

2 

.01:4.72 

S 

186 

Col umns 

(grouping) 

19.4 

1 

19.4 

F  =10.49 

1 

.01:6. 78 

S 

186 

Interaction 

2.3 

2 

1.15 

F • =  0.62 

2 

.05:3.05 

NS 

Within 

186 

cells 

343.  7 

186 

1.85 

Total 

518.6 

191 

Similarly,  t-tests  for  the  significance  of  the  difference  between 
means  for  independent  samples  (random)  showed  the  difference  favoring 
homogeneous  grouping  significant  at  the  .01  level  for  ability  level  one. 

Tables  XXII  and  XXIII,  page  61,  summarize  the  results  of  t-tests 
for  matched  and  random  data  respectively. 

Analysis  of  Variance:  Two-Way  Classification — Language 

Tables  XVI  and  XVII  respectively  summarize  the  analysis  of 
variance  for  matched  and  random  data  on  language.  The  difference  in 
achievement  at  the  three  ability  levels  was  significant  at  well  beyond 
the  .01  level.  There  was  no  significant  interaction.  For  random  data 
the  difference  between  methods  of  grouping  was  significant  at  the  .02 
1 eyel ;  for  matched  the  difference  was  not  guite  significant  at  the  .05 
level. 

t- Tests  for  the  significance  of  the  difference  between  two  means 
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TABLE  XVI 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  LANGUAGE  (MATCHED) 
HETEROGENEOUS/HOMOGENEOUS— 2  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

F  +  • 
ratio 

df 

Required 

Rows 

( levels) 

154.0 

2 

77.0 

F  =40.53 

2 

.01:4. 72 

S 

Columns 

186 

( grouping) 

6 . 4 

1 

6 . 4 

Fc=  3.37 

1 

.05:3.90 

NS 

186 

Interact  ion 

2.8 

2 

1.4 

Fi=  0.74 

2 

.05: 3.05 

NS 

Within 

186 

cells 

353.2 

186 

1.90 

Total 

516.4 

191 

SUMMARY 

TABLE  XVII 

OF  ANALYSIS  OF  VARIANCE:  LANGUAGE 
HETEROGENEOUS/HOMOGENEOUS— 2  x  3 

( RANDOM) 

Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

Fratio 

df 

Required 

Rows 

( levels) 

168.8 

2 

84.4 

F  -41.99 

F  -  6.47 

1  c 

2 

.01:4. 72 

S 

Col umns 
( grouping) 

13.0 

1 

13.0 

186 

1 

.01:6.78 

S(  .02) 

Interaction 

6.2 

2 

3.1 

F^=  1.54 

186 

2 

.05:3.05 

NS 

Within 

cells 

3  73 . 8 

186 

2.01 

186 

Total 


561.8  191 
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for  correlated  samples  (matched)  indicated  the  difference  favoring  homo¬ 
geneous  grouping  was  not  quite  significant  at  the  ,05  level  for  level  one. 
Differences  at  levels  two  and  three  were  not  significant. 

t-Tests  for  random  data  showed  significant  differences  at  level 
ope  (.02)  and  at  level  three  (.05).  Both  favored  homogeneous  grouping. 

At  level  two  the  difference  was  not  significant. 

A  summary  of  the  calculations  for  the  t-tests  is  shown  in  Tables 
XXII  and  XXIII,  page  6l» 

Analysis  of  Variance:  Two-Way  Classification — Mathematics 

Tables  XVIII  and  XIX  respectively  summarize  the  analysis  of 
variance  for  matched  and  random  data  on  mathematics.  In  each  case  the 
relationship  between  achievement  in  mathematics  and  both  ability  levels 
and  the  two  methods  of  grouping  was  significant  at  well  beyond  the  .01 
level.  There  was  no  significant  interaction. 

t-Tests  applied  to  matched  pairs  data  and  to  random  data  indi¬ 
cated  the  difference  favoring  homogeneous  grouping  was  significant  at 
the  o01  level  for  both  levels  one  and  three.  For  level  two  the  difference 
was  not  significant.  Summaries  of  both  calculations  are  shown  in  Tables 
XXII  and  XXIII. 

Analysis  of  Variance:  Two-Way  Classificat ion — Science 

Tajoles  XX  and  XXI  respectively  summarize  the  analysis  for  matched 
and  random  data  on  science.  For  both,  the  relationship  between  achieve¬ 
ment  and  levels  was  significant  at  well  beyond  the  .01  level.  For 
matched  pairs  in  grouping  the  relationship  favoring  homogeneous  grouping 
was  significant  at  the  .034  level;  for  random  data,  at  the  .01  level. 
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TABLE  XVIII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  MATHEMATICS  (MATCHED) 
HETEROGENEOUS/ HOMOGENEOUS— 2  x  3 


Degrees 


Source  of 

Sum  o  f 

of 

Variance 

P 

ratio 

Variation 

Squares 

Freedom 

Estimate 

df 

Required 

Rows 
( 1 evel s ) 

179.3 

2 

89.65 

Fr-52. 74 

2 

.01:4.72 

S 

Col umns 

186 

( grouping) 

26.3 

1 

26.30 

F  =15.48 

1 

.01:6. 78 

S 

186 

Interaction 

3. 1 

2 

1.55 

Fp  0.91 

2 

.05:3.05 

NS 

186 

Within 

cells 

315.  7 

186 

1.  70 

Total 

524.4 

191 

TABLE  XIX 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  MATHEMATICS  (RANDOM) 
HETEROGENEOUS/HOMOGENEOUS— 2  x  3 


Degrees 

Source  of 

Sum  of 

of 

Variance 

F 

rratio 

Variation 

Squares 

Freedom 

Estimate 

df 

Required 

Rows 
( 1 evel s ) 

207,6 

2 

103,8 

F  =51.9 

2 

.01:4. 72 

S 

Col umns 

186 

( grouping) 

49.0 

1 

49.0 

F  =24.5 
c 

2 

186 

.01:6.78 

S 

Interaction 

6,3 

2 

3. 15 

F  •  =  1.58 

1 

2 

,05:3.05 

NS 

186 

Within 

cells 

372.6 

186 

2.00 

Total 

635 . 5 

191 

• 
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TABLE  XX 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  SCIENCE  (MATCHED) 
HETEROGENEOUS/HOMOGENEOUS— 2  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

r 

Variance 

Estimate 

F  +• 
ratio 

df 

Required 

Rows 

( levels) 

136o6 

2 

68. 3 

F  =41.04 

2 

.01:4. 72 

S 

r 

186 

Columns 

(grouping) 

8.  3 

1 

8.3 

F  =  5.06 

1 

.05:3.90 

S 

L* 

186 

Interaction 

0 , 6 

2 

0.3 

F^=  0.18 

2 

.05:3.05 

NS 

186 

Within 

305  o  3 

186 

1.64 

cells 

Total 

450.8 

191 

TABLE 

XXI 

SUMMARY 

OF  ANALYSIS  OF  VARIANCE:  SCIENCE  (RANDOM) 
HETEROGENEOUS/ HOMOGENEOUS— 2  x  3 

Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

F 

ratio 

df 

Required 

Rows 
( levels ) 

153.5 

2 

76 .  75 

Fr*40 . 82 

2 

186 

.01:4. 72 

S 

Col umns 
(grouping) 

19.4 

1 

19»  40 

Fc~10 . 32 

1 

186 

.01:6. 78 

S 

Interaction  2.0 

2 

1.00 

Fi=  0.53 

2 

186 

.05: 3.05 

NS 

Within 

cells 

350.3 

186 

1 . 88 

Total 

525.2 

191 

•:T 
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TABLE  XXII 

SUMMARY  OF  SIGNIFICANCE  OF  THE  DIFFERENCE  BETWEEN  TWO  MEANS  FOR 

CORRELATED  SAMPLES  (MATCHED  PAIRS) 


Subj  ect 

Level 

Hetero 

X 

Homo 

X 

Id 

D 

Id2 

s2 

bD 

t  i 

.05:2.039 
df -31  .01:2. 745 

Social 

1 

6  o  938 

7.  719 

25 

.  781 

105 

2.671 

2.66 

S(  .02) 

Studies 

2 

6.281 

6.469 

6 

,188 

82 

2.528 

0 , 66 

NS 

3 

4,813 

5.250 

14 

.43  7 

76 

2. 184 

1.65 

NS 

Language 

1 

6.531 

7.219 

22 

.688 

130 

3.590 

2.02 

not  c 

n  n  i  +  p 

2 

6 . 063 

6.375 

10 

.313 

84 

2.527 

1.10 

NS 

3 

4.688 

4,  783 

3 

.  095 

67 

2.085 

0.37 

NS 

Mathe- 

1 

6.344 

7, 125 

25 

.  781 

77 

1.  796 

3.24 

S( .01) 

ma  tics 

2 

5,813 

6.219 

13 

.406 

59 

1.679 

1.74 

NS 

3 

3  c  906 

4.938 

33 

1.032 

163 

4.029 

2.86 

S( .01) 

Science 

1 

7.000 

7. 3  75 

12 

.  3  75 

78 

2.297 

1.38 

NS 

2 

6.219 

6 .  781 

18 

.  562 

92 

2.559 

1.96, 

not ,  c 
quite  ° 

3 

5o  000 

5.313 

10 

.313 

116 

3.527 

0.93 

NS 

SUMMARY  OF 

TABLE  XXIII 

SIGNIFICANCE  OF  THE  DIFFERENCE  BETWEEN 
INDEPENDENT  SAMPLES  (RANDOM  DATA) 

TWO  MEANS  FOR 

Subj  ect 

Level 

Hetero 

7 

Homo  Homo 
I(X-X)2  x 

Homo 

X(x-x; 

l2  S2 

t  df= 

.05:2.000 
62  .01:2.659 

Social 

1 

6  o  656 

61.219 

7  =  594 

51.719 

1.822 

2.  78 

S(.Ol) 

Studies 

2 

5  o  813 

61.018 

6  =  344 

55=219 

1.875 

1.55 

NS 

3 

4o  719 

62=469 

5=156 

48=  775 

1.  794 

1.30 

NS 

Language 

1 

6  o  688 

66=875 

7=563 

53.875 

1  =  948 

2.51 

S( .02) 

2 

5  o  938 

65=875 

5=969 

66=969 

2. 143 

0.08 

NS 

3 

4=500 

46.000 

5.156 

54=219 

1.616 

2.06 

S( .05) 

Ma  the- 

1 

6  =  3  75 

47.500 

7  =  656 

45=219 

1.495 

4.19 

S( .01+) 

matics 

2 

5.531 

63=969 

6  =  031 

62=969 

2.047 

1.40 

NS 

3 

3,844 

72.219 

5  =  094 

80. 719 

2.46  7 

3.18 

S(  .01+) 

Science 

1 

6  =  813 

40=875 

7.  719 

46=369 

1.469 

3.05 

S(  .01) 

2 

5,875 

71.500 

6  =  281 

62.469 

2.161 

1.10 

NS 

3 

4.  7«1 

75=469 

5  =  375 

53.500 

2.080 

1.65 

NS 
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Interaction  was  not  significant 

t-Tests  for  matched  pairs  showed  no  significant  difference  at  any 
level,  although  level  two  was  close  to  the  <.05  level.  t-Tests  applied 
to  random  data  showed  a  significant  difference  (.01)  at  level  one  but  not 
for  levels  two  and  three.  The  calculations  are  summarized  in  Tables  XXII 
and  XXIII. 

Summary  of  Analysis:  2x3x6 

The  findings  for  the  analysis  involving  the  six  subjects  and 
two  methods  of  grouping  are  summarized  in  Table  XXIV.  The  over-all  analy¬ 
sis  of  variance  indicated  a  difference,  significant  at  the  .001  level, 
favoring  homogeneous  over  heterogeneous  grouping.  The  difference  was 
significant  at  the  .01  level  for  both  social  studies  and  mathematics. 

The  differences  for  science  and  language  were  significant  (matched)  at 
the  .05  and  not  quite  .05  levels  respectively;  (random)  at  the  .01  and 
.02  levels  respectively.  Differences  in  achievement  by  levels  were  sig¬ 
nificant  at  .001  level.  There  were  no  significant  differences  for 
reading  and  literature.  In  all  cases  differences  in  means  favored  homo¬ 
geneous  grouping  over  heterogeneous. 

Table  XXII  summarizes  the  t-tests  (matched)  for  social  studies, 
language,  mathematics  and  science.  Differences  between  means  were 
significant  only  at  level  one  (social  studies)  and  levels  one  and  three 
(mathematics).  Differences  were  almost,  significant  at  level  one  (lan¬ 
guage)  and  level  two  (science). 

Table  XXIII  summarizes  the  t-tests  (random)  for  the  same  four 
subjects.  At  level  one  differences  in  means  for  social  studies-,  mathe¬ 
matics  and  science  were  significant  at  the  .01  level,  for  language  at  the 
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In  all  cases  differences  in  means  favored  homogeneous  grouping  over  heterogeneous.  In  all 
analyses,  achievement  by  the  three  ability  levels  was  significantly  different  at  well  beyond  the  .01 
level.  NSD:  no  significant  difference;  'SD:  significant  difference. 
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.02  level.  For  level  three  differences  were  significant  in  language 
(.05)  and  in  mathematics  (.01+). 

All  significant  differences  indicated  by  t-tests  favored  homoge¬ 
neous  grouping. 

II.  ANALYSIS  OF  VARIANCE:  HETEROGENEOUS/ HOMOGENEOUS/ SUBJECT  GROUPING 

Analysis  of  Variance:  Three-Way  Classification — 3x3x3 

This  analysis,  carried  out  on  both  matched  and  random  data, 
investigated  relationships  between  three  methods  of  grouping  (hetero¬ 
geneous,  homogeneous  and  subject  grouping),  three  ability  levels  and 
three  subjects  (language,  mathematics  and  science).  The  blocks  (A) 
represent  methods,  the  rows  (B)  levels,  and  the  columns  (C)  subjects. 

Tables  XXV  and  XXVI  summarize  the  analysis  for  matched  and  random 
data  respectively.  For  matched  data  the  relationship  between  achieve¬ 
ment  and  both  grouping  and  ability  levels  was  significant  at  the  .01 
level;  subjects  at  the  .035  level.  All  interactions  were  not  signifi¬ 
cant,  except  for  grouping  x  subjects  which  was  significant  at  the  .01 
level.  Findings  for  random  data  were  the  same  except  that  for  subjects, 
significance  was  at  the  .05  level. 

The  calculations  are  shown  in  Appendix  C  (Tables  L  and  LI ) . 

Analysis  of  Variance :  Two-Way  Classification— 3  x  3;  2x3 

Since  a  significant  relationship  for  grouping  was  found  in  the 
three-way  classification,  further  analysis  of  variance — three  methods 
on  three  levels — was  carried  out  for  language,  mathematics  and  science. 
This  was  followed  by  analyses  comparing  achievement  in  the  three  subjects 
under  homogeneous  and  subject  grouping. 
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TABLE  XXV 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  FOR  DATA  OF  APPENDIX  C  (TABLE  L) 

MATCHED  PAIRS:  3x3x3 


Degrees 

Source  of 
Variation 

Sum  of 
Squares 

of 

Freedom 

Variance  F  mS 

r-  x  •  ,  ratio  — 

Estimate  mS, , 

w 

df 

Required 

Grouping  A 

69.2 

2 

34.6  fa-18.99 

2 

.01:4.63 

S 

837 

Levels 

B 

702.0 

2 

351.0  Fb=192.6 

2 

.01 :4.63 

S 

837 

Subjects  C 

13.2 

2 

6 . 6  Fq=  3.62 

2 

.05:3.00  S(. 

035) 

837 

Interaction 

AB 

13.9 

4 

3.48  Fab=  1.91 

4 

837 

.05:2.38 

NS 

AC 

41.1 

4 

10.28  Fac=  5.64 

4 

.01:3.34 

S 

837 

BC 

2.2 

4 

0.55  Fbc- 

NS 

ABC 

6.4 

b 

0.80  Fabc 

NS 

Within 

cells 

1524. 7 

S37 

1.822 

Total 

2372. 7 

863 

t-Tests  were  then  run  to  determine  more  closely  the  location  of 
differences . 

Language 

Tables  XXVII  and  XXVIII  respectively  summarize  the  analysis  (3  x  3) 
for  matched  and  random  data  on  language.  For  each  there  was  a  signifi¬ 
cant  (.01)  relationship  between  achievement  in  language  and  both  ability 
levels  and  methods  of  grouping.  Interaction  was  not  significant. 

Tables  XXIX  and  XXX  summarize  the  analysis  for  homogeneous/subject 
grouping.  For  both  the  relationship  for  levels  was  significant  (.01); 
for  interaction  not  significant.  Matched  data  indicated  a  significant 


f 
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TABLE  XXVI 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  FOR  DATA  OF  APPENDIX  C  (TABLE  LI) 

RANDOM:  3x3x3 


Degrees 

Source  of 

Sum  of 

of 

Variance  Frqf^n  mS 

Variation 

Squares 

Freedom 

Estimate 

df 

Required 

Grouping  A 

94.  7 

2 

47.35  F  =22.99 

r\ 

2 

.01:4.63 

S 

837 

Levels  B 

765. 7 

2 

382.85  FB=185.9 

2 

.01:4.63 

S 

837 

Subjects  C 

12.9 

2 

6.45  F^=  3.13 

2 

.05:3.00 

S 

83  7 

Interaction 

AB 

14.9 

4 

3.73  F,  =  1.81 

Ab 

4 

837 

.05:2.38 

NS 

AC 

29.4 

4 

7.35  Fac-  3.57 

4 

.01:3.34 

S 

837 

BC 

4.1 

4 

1.03  Fbc 

NS 

ABC 

5.7 

8 

0>  71  fabc 

NS 

Within 

cells 

1724.3 

837 

2.06 

Total 

2651. 7 

863 

• 
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TABLE  XXVII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  LANGUAGE  (MATCHED) 
heterogeneous/ HOMOGENEOUS/ SUBJECT  GROUPING-- 3  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

P 

ratio 

df 

Required 

Rows 

( 1 evel s ) 

241 

2 

120.5 

8r=63 . 76 

2 

.01:4.69 

S 

Columns 

279 

(grouping) 

44.9 

2 

22 . 45 

F  =11.88 

2 

.01:4.69 

S 

279 

Interaction 

i  9»7 

4 

2.43 

Fj=  1.29 

4 

.05: 2.40 

NS 

Within 

279 

cells 

526.  7 

279 

1.89 

Total 

822.3 

287 

TABLE  XXVIII 

SUMMARY 

OF  ANALYSIS  OF  VARIANCE:  LANGUAGE 

(RANDOM) 

HETEROGENEOUS/HOMOGENEOUS/ SUBJECT  ( 

3ROUPING — 3  x  -3 

Degrees 

Source  of 

Sum  of 

of 

Variance 

F 

■paf  1  n 

Variation 

Squares 

Freedom 

Estimate 

df 

Required 

Rows 

(levels) 

264.3 

2 

132.2 

Fp=62.9 

2 

.01:4.69 

S 

Columns 

279 

(grouping) 

42.4 

2 

21.2 

V10-1 

2 

.01:4.69 

S 

279 

Interaction 

8.2 

4 

2.05 

F-p  0.98 

4 

.05:2.40 

NS 

Within 

279 

cells 

586.2 

279 

2.10 

Total 

901.1 

287 
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TABLE  XXIX 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  LANGUAGE  (MATCHED) 
HOMOGENEOUS/ SUBJECT  GROUPING— 2  x  3 


Degrees 


Source  of 

Sum  of 

of 

Variance 

p 

ratio 

Variation 

Squares 

Freedom 

Estimate 

df 

Required 

Rows 
(levels ) 

187.9 

2 

94.0 

Fr=50.00 

2 

.01:4. 72 

S 

Col umns 

186 

( grouping) 

16  .  9 

1 

16.9 

Fc=  8.99 

1 

.01:6.78 

S 

186 

Interaction 

4.0 

2 

2.0 

Fi=  1.06 

2 

.05:3.05 

NS 

Within 

186 

cells 

350.0 

186 

CO 

CO 

© 

f — 1 

Total 

558. 8 

191 

TABLE  XXX 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  LANGUAGE  (RANDOM) 
HOMOGENEOUS/ SUBJECT  GROUPING— 2  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

F  ,  • 
ratio 

df 

Required 

Rows 

(levels) 

187.  7 

2 

93.9 

F  =42.88 

2 

.01:4. 72 

S 

Columns 

186 

( grouping) 

8.3 

1 

CO 

00 

F  =  3.79 

1 

.05:3.90 

NQS 

186 

Interaction 

5.8 

2 

2.9 

Fj=  1.32 

2 

.05:3.05 

NS 

Within 

186 

cells 

407.4 

186 

2.19 

Total 

609.2 

191 
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difference  (.01)  for  grouping;  random  not  quite  .05. 

The  t-tests  for  language  are  summarized  in  Tables  XXXIX  and  XL 
on  page  76*  Differences  in  means  between  heterogeneous  and  homogeneous 
grouping  varied  for  matched  and  random  data.  For  the  former,  differences 
were  not  significant  for  levels  two  and  three,  and  almost  (.05)  signifi¬ 
cant  for  level  one.  For  the  latter  differences  were  significant  at 
level  one  (.02)  and  level  three  (.05)  but  not  at  level  two. 

Greater  differences  were  found  in  the  comparison  of  heterogeneous 
with  subject  grouping.  For  matched  pairs,  differences  were  significant 
at  levels  one  (.001)  and  three  (.01);  for  random  data  at  levels  one  (.01), 
two  (.01),  and  three  (.05). 

The  comparison  between  homogeneous  and  subject  grouping  showed 
significant  differences  for  matched  at  levels  one  (.02)  and  three  (.01). 
Random  data  showed  a  significant  difference  (.02)  only  at  level  two. 

Mat hem at ics 

Tables  XXXI  and  XXXII  respectively  summarize  the  analysis  for 
matched  and  random  data  on  mathematics.  For  both  the  relationship 
between  achievement  and  ability  levels  was  significant  at  the  .001 
level;  grouping  at  well  beyond  the  .01  level.  There  was  no  significant 
interaction. 

Tables  XXXIII  and  XXXIV  summarize  the  analysis  for  homogeneous/ 
subject  grouping.  For  both  types  of  data  the  relationship  for  levels  was 
significant  (.01);  for  grouping  and  interaction  not  significant. 

t-Tests  (matched  pairs)  indicated  significant  differences  (level 
one— .01;  level  three--. 01)  for  homogeneous  over  heterogeneous  grouping. 
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TABLE  XXXI 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  MATHEMATICS  (MATCHED) 
HETEROGENEOUS/HOMOGENEOUS/ SUBJECT  GROUPING— 3  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 
Es  t ima  te 

F 

ratio 

df 

Required 

Rows 

( levels ) 

261.4 

2 

130.  7 

Fr=  72. 61 

2 

.01:4.69 

S 

Columns 

279 

(grouping)  54.2 

2 

27.1 

Fc=15  o  06 

2 

.01:4.69 

S 

279 

Interaction  6.8 

4 

1.7 

F •=  0.94 

4 

.05:2.40 

NS 

Within 

279 

cells 

502.  7 

279 

1.80 

Total 

825.1 

287 

TABLE  XXXII 

SUMMARY  OF 

ANALYSIS 

OF  VARIANCE:  MATHEMATICS  (RANDOM) 

HE  TEROGENEOU s/ HOMOGEN EOU s/ SUBJECT  GROU PI NG- 

-3x3 

Degrees 

Source  of 

Sum  of 

of 

Variance 

F 

ratio 

Variation 

Squares 

Freedom 

Estimate 

df 

Required 

Rows 
(levels ) 

295 .1 

2 

147.6 

Fr=67.07 

2 

.01:4.69 

Columns 

279 

(grouping) 

61.0 

2 

30.5 

F  =13.86 

2 

.01:4.69 

279 

Interaction 

7.1 

4 

1.78 

Fp  0.81 

4 

.05:2.40 

Within 

279 

cells 

614.9 

279 

2.20 

Total 

978. 1 

28  7 

NS 
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TABLE  XXXIII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  MATHEMATICS  (MATCHED) 
HOMOGENEOUS/ SUBJECT  GROUPING— 2  x  3 


Degrees 


Source  of 
Variation 

Sum  of 
Squares 

of 

Freedom 

Variance 

Estimate 

^ratio 

df 

Required 

Rows 

( levels ) 

162.2 

2 

81.2 

F  =46.40 

2 

.01:4.72 

S 

Columns 

r 

186 

( grouping) 

4.1 

1 

4.1 

F  =  2.34 

1 

.05:3.90 

NS 

c 

186 

Interaction 

0.8 

2 

0.4 

F •=  0.23 

2 

.05: 3.05 

NS 

Within 

186 

cells 

325.9 

186 

1.  75 

Total 

493.0 

191 

TABLE  XXXIV 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  MATHEMATICS 
HOMOGENEOUS/ SUBJECT  GROUPING— 2  x  3 

(RANDOM) 

Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

rratio 

df 

Required 

Rows 

( levels ) 

195.1 

2 

97.6 

F  =42.07 

2 

.01:4. 72 

S 

Columns 

186 

( grouping) 

0.3 

1 

0.3 

Fc=  0.13 

1 

.05:3.90 

NS 

186 

Interaction 

0.8 

2 

0.4 

Fi=  0.17 

2 

.05:3.05 

NS 

Within 

186 

cells 

431.2 

186 

2.32 

Total 

627.4 

191 
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Random  data  showed  similar  differences  (.001  and  .01).  Differences 
between  heterogeneous  and  subject  grouping  favored  the  latter;  for 
matched  pairs  at  levels  one,  two,  and  three,  respectively,  .001,  .05, 
and  .01;  for  random  data  at  levels  one  and  three,  .01,  and  .01. 
Differences  between  homogeneous  and  subject  grouping  were  not  signifi¬ 
cant. 

Summaries  of  t-tests  for  mathematics  are  included  in  Tables 
XXXIX  and  XL,  page  76  . 

Science 

Tables  XXXV  and  XXXVI  respectively  summarize  the  analysis  of 
variance  (3  x  3)  for  matched  and  random  data  on  science.  For  both,  the 
relationship  between  levels  and  achievement  was  significant  (.01).  The 
relationship  for  grouping  was  significant  (matched — .05  and  random — .01). 
Interaction  was  significant  (.01)  for  random  data  but  not  for  matched 
pairs. 

Tables  XXXVII  and  XXXVIII  summarize  the  analysis  for  homogeneous/ 
subject  grouping.  For  both  types  of  data  the  relationship  between  levels 
was  significant  (.01);  between  grouping  methods  better  than  .05  favoring 
homogeneous.  Interaction  was  not  significant. 

The  only  significant  differences  between  means  for  matched  pairs 
were  at  level  two  in  favor  of  homogeneous  over  subject  grouping  (.01)  and 
at  level  two  (not  quite  .05)  for  homogeneous  grouping  over  heterogeneous. 

For  random  data,  t-tests  indicated  significant  differences  (.01) 
only  at  level  one  for  homogeneous  grouping  over  both  heterogeneous  and 
subject  grouping. 


A 
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TABLE  XXXV 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  SCIENCE  (MATCHED) 
HETEROGENEOUS/ HOMOGENEOUS/ SUBJECT  GROUPING— 3  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

F  ,  . 
ratio 

df 

Required 

Rows 

( levels) 

201.9 

2 

100.95 

F  =57.03 

2 

.01:4.69 

S 

Col umns 

279 

(grouping) 

11.1 

2 

5.55 

F  =  3.14 

2 

.05:3.01 

S 

279 

Interaction 

3.9 

4 

0.98 

F.=  0.55 

4 

.05:2.40 

NS 

Within 

1 

279 

cells 

495.2 

279 

1.77 

Total 

712.1 

287 

TABLE  XXXVI 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  SCIENCE  (RANDOM) 
HETEROGENEOUS/ HOMOGENEOUS/ SUBJECT  GROUPING— 3  x  3 

Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

^ratio 

df 

Required 

Rows 

(levels) 

170 

2 

85.0 

Fr=45 . 21 

2 

.01:4.69 

S 

Columns 

(grouping) 

20.9 

2 

10.45 

F  =  5.56 

279 

2 

.01:4.69 

S 

Interaction 

i  41.6 

4 

10.4 

Fj_-  5.53 

279 

4 

.01:3.39 

S 

Within 

cells 

532.2 

279 

1.88 

279 

Total  759. 7  287 
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TABLE  XXXVII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  SCIENCE  (MATCHED) 
HOMOGENEOUS/ SUBJECT  GROUPING— 2  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

ratio 

df 

Required 

Rows 

(levels) 

137.0 

2 

68.50 

Fp“38.48 

2 

.01:4. 72 

S 

Col umns 

186 

(grouping) 

8.3 

1 

8.30 

F  =  4.66 

1 

.05:3.90 

S( . 04 ) 

186 

Interaction 

3.8 

2 

1.90 

Fi=  1.07 

2 

.05:3.05 

NS 

Within 

186 

cells 

331.7 

186 

1.  78 

Total 

480.8 

191 

TABLE  XXXVIII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE:  SCIENCE  (RANDOM) 
HOMOGENEOUS/ SUBJECT  GROUPING— 2  x  3 


Source  of 
Variation 

Sum  of 
Squares 

Degrees 

of 

Freedom 

Variance 

Estimate 

^ratio 

df 

Required 

Rows 

( levels) 

144.5 

2 

72.25 

F  =40.14 

2 

.01:4. 72 

S 

Col umns 

r 

186 

(grouping) 

10.6 

1 

10.6 

Fc=  5.89 

1 

.05:3.90 

S( .022) 

186 

Interaction 

4.9 

2 

2.45 

F.=  1.36 

2 

.05:3.05 

NS 

Within 

186 

cells 

335.4 

186 

1.80 

Total 

495.4 

191 
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All  homogeneous  means  were  superior  to  those  for  both  heterogen¬ 
eous  and  subject  grouping.  Tables  XXXIX  and  XL  contain  the  summaries  of 
these  t-tests. 

Summary  of  Anal y s i s :  3x3x3 

The  findings  of  the  analysis  on  language,  mathematics  and  science 
for  the  three  methods  of  grouping  are  summarized  in  Table  XLI,  page  79  • 

The  over-all  analysis  of  variance  indicated  differences,  significant  at 
well  beyond  the  .01  level  for  the  three  methods  of  grouping.  The 
separate  subject  analyses  of  variance  indicated  differences  significant 
at  the  .01  level,  except  for  science  (matched)  which  was  significant  only 
at  the  .05  level.  Analysis  of  variance  (language)  indicated  a  signifi¬ 
cant  difference  (.01 — matched  and  not  quite  .05 — random)  for  subject 
grouping  over  homogeneous.  Analysis  of  variance  (mathematics)  indicated 
no  significant  difference  between  subject  grouping  and  homogeneous.  For 
science  the  significant  difference  (.04  and  .022)  favored  homogeneous 
over  subject  grouping. 

Table  XXXIX  summarizes  the  t-tests  (matched)  in  language, 
mathematics  and  science  for  heterogeneous/subject  grouping  and  homogen¬ 
eous/subject  grouping.  Table  XL  summarizes  the  t-tests  for  random  data. 
The  results  are  somewhat  similar.  In  both  tables,  language  achievement 
under  subject  grouping  appears  superior  to  that  under  heterogeneous 
grouping.  Some  superiority  in  language  is  indicated  for  subject 
grouping  over  homogeneous.  Very  significant  differences  are  indicated  for 
subject  grouping  over  heterogeneous  in  mathematics.  There  were  no 
significant  differences  between  homogeneous  and  subject  grouping  in 
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TABLE  XXXIX 

SUMMARY  OF  SIGNIFICANCE  OF  THE  DIFFERENCE  BETWEEN  TWO  MEANS  FOR 

CORRELATED  SAMPLES  (MATCHED  PAIRS) 


Subject  Level 

A 

X 

B 

X 

& 

D 

Id2 

2 

% 

t  df r 

.05:2.039 
:31  .01:2.745 

Language 

1 

6.531 

8.000 

47  1 

.469 

133 

1.998 

5.78 

S(  .001) 

Hetero  A 

2 

6.063 

6 . 563 

16 

.500 

88 

2.500 

1.  76 

NS 

Subj.Gpg  B 

3 

4. 6SB 

5.594 

29 

.906 

124 

3.054 

2.89 

S(  .01) 

Language 

1 

7.219 

8.000 

25 

.  781 

115 

2.984 

2.50 

S( .02) 

Homo  A 

2 

6. 3 75 

6 . 563 

6 

.  188 

94 

2.903 

0.61 

NS 

Subj.Gpg  B 

3 

4.  783 

5.594 

26 

.811 

108 

2.  717 

2.  74 

S(  .01) 

Mathematics 

1 

6.344 

7. 563 

39  1 

.219 

117 

2.170 

4.60 

S(.OOl) 

Hetero  A 

2 

5.813 

6.344 

17 

.531 

67 

1.812 

2.19 

S( . 05) 

Subj.Grpg  B 

3 

3.906 

5.250 

43  1 

.344 

205 

4.600 

3.49 

S(.Ol) 

Mathematics 

1 

7.125 

7.563 

14 

.438 

80 

2.308 

1.60 

NS 

Homo  A 

2 

6.219 

6.344 

4 

.  125 

54 

1.6  72 

0.53 

NS 

Sub/j .  Gpg  B 

3 

4.938 

5.250 

10 

.312 

130 

3.965 

0.87 

NS 

Science 

1 

7.000 

7.156 

5 

.156 

67 

1.851 

0.64 

NS 

Hetero  A 

2 

6.219 

5.969 

-8  - 

.250 

76 

2.312 

0.92 

NS 

Subj.Gpg  B 

3 

5.000 

5.094 

3 

.094 

153 

4.  772 

0.24 

NS 

Science 

1 

7.375 

7. 156 

-7  - 

.219 

103 

3.171 

0.68 

NS 

Homo  A 

2 

6.  781 

5.969 

-26  - 

.812 

74 

1.653 

3.52 

S(.Ol) 

Subj.Gpg  B 

3 

5.313 

5.094 

-7  - 

.219 

115 

3.546 

0.65 

NS 

. 
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TABLE  XL 

SUMMARY  OF  SIGNIFICANCE  OF  THE  DIFFERENCE  BETWEEN  TWO  MEANS  FOR 

INDEPENDENT  SAMPLES  (RANDOM  DATA) 


Subject  Level 

A 

X 

I(x-X)2 

B 

X 

X  DO 

i 

XI 

ro 

S2 

t  df : 

.05:2.000 
=62  .01:2.659 

Language 

1 

6 . 688 

66  „  875 

7.  750 

56.000 

1.982 

3.02 

S 

(.01) 

Hetero  A 

2 

5.938 

65.875 

6.875 

55.498 

1.958 

2.68 

S 

(.01) 

Subj.Gpg  B 

3 

4.500 

46.000 

5.313 

100.875 

2.369 

2.11 

S 

(.05) 

Language 

1 

7.563 

53.875 

7.  750 

56.000 

1.772 

0 . 56 

NS 

Homo  A 

2 

5.969 

66.969 

6.875 

55.498 

1.975 

2.58 

S 

(.02) 

Subj.Gpg  B 

3 

5.156 

54.219 

5.313 

100.875 

2.502 

0.40 

NS 

Mathematics 

1 

6.375 

47.500 

7.406 

49. 719 

1.568 

3.29 

S 

(.01+) 

Hetero  A 

2 

5.531 

63.969 

6.094 

60. 719 

2.011 

1.59 

NS 

Subj.Gpg  B 

3 

3.844 

72.219 

5.063 

131.875 

3.292 

2.69 

S 

(.01) 

Mathematics 

1 

7.656 

45.219 

7.406 

49. 719 

1.531 

0.81 

NS 

Homo  A 

2 

6.031 

62.969 

6.094 

60. 719 

2.011 

0.18 

NS 

Subj.Gpg  B 

3 

5.094 

80. 719 

5.063 

131.875 

3.292 

0.07 

NS 

Science 

1 

6.813 

40.875 

6.844 

46.219 

1.405 

0.10 

NS 

Hetero  A 

2 

5.875 

71.500 

6.188 

40.875 

1.813 

0.93 

NS 

Subj.Gpg  B 

3 

4.  781 

75.469 

4.938 

85.875 

2.602 

0.39 

NS 

Science 

1 

7.  719 

46.469 

6.844 

46.219 

1.495 

2.86 

S 

(.01) 

Homo  A 

2 

6.281 

62.469 

6.188 

40.875 

1.667 

0.29 

NS 

Subj.Gpg  B 

3 

5.3  75 

53.500 

4.938 

85.875 

2.  248 

1.17 

NS 

• 
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mathematics.  In  science  the  only  significant  differences  favored  homo¬ 
geneous  over  subject  grouping  (level  two,  matched — .01  and  level  one, 
random — ■ . 01 ) . 


SUMMARY  OF  ANALYSIS  OF  DATA:  HETEROGENEOUS/HOMOGENEOUS/ SUBJECT  GROUPING 
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CHAPTER  V 


SUMMARY,  CONCLUSIONS  AND  RECOMMENDATIONS 

I.  SUMMARY  OF  THE  FINDINGS 

The  major  findings  of  this  study  are  given  for  each  of  the  var¬ 
iables  or  factors  examined. 

Ability  Levels 

Significant  differences  in  the  means  of  pupil  stanine  achievement 
were  found  for  the  three  ability  levels  in  all  six  subjects.  The  means 
were  in  rank  order  of  ability. 

Methods  of  Grouping 

1.  Heterogeneous/Homogeneous 

There  was  a  significant  difference  in  the  achievement  of  Parkview 
grade  nine  pupils  on  departmental  examinations,  stanine  scores  under 
homogeneous  grouping  being  superior  to  those  under  heterogeneous 
grouping. 

There  was  a  significant  difference  in  achievement  among  the  six 
departmental  subjects;  F-tests  indicated  that  pupils  did  better  in 
homogeneous  classes  in  social  studies,  language,  mathematics  and  science. 
For  reading  and  literature  no  significant  differences  were  indicated. 

In  reading  all  differences  in  means  (matched  data)  favored 
homogeneous  grouping.  Random  data  showed  the  homogeneous  mean  superior 
(.313  stanines)  at  level  two  but  little  difference  at  levels  one  and 
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three . 

In  literature  matched  data  indicated  slight  superiority  for 
homogeneous  grouping  at  levels  one  and  two,  but  a  mean  .562  stanines 
lower  at  level  three.  Random  data  indicated  superiority  for  homogeneous 
grouping  at  levels  one  and  three,  the  reverse  at  level  two.  However,  the 
combined  difference  in  means  was  small. 

A  significant  difference  favoring  homogeneous  grouping  was  found 
in  social  studies.  The  difference  was  significant  only  at  level  one,  but 
the  general  tendency  favored  homogeneous  grouping  at  levels  two  and  three. 

Matched  data  indicated  that  the  difference  in  language  achieve¬ 
ment  under  the  two  grouping  methods  was  not  quite  significant  at  the  .05 
level.  Differences  between  means  at  all  levels  favored  homogeneous 
grouping.  Using  the  random  data,  levels  one  and  three  showed  a  signifi¬ 
cant  difference  favoring  homogeneous  achievement.  Level  two  showed  a 
slight  similar  tendency. 

Both  types  of  data  showed  a  significant  difference  (.01)  favoring 
homogeneous  grouping  in  mathematics  achievement  at  levels  one  and  three. 

A  similar  tendency  was  evident  for  level  two. 

In  science  the  analysis  of  variance  for  matched  data  indicated  a 
significant  difference  (.05  level)  favoring  homogeneous  grouping  but 
t-tests  showed  no  significant  difference.  However,  using  random  data 
level  one  showed  a  significant  difference  (.01  level)  favoring  homo¬ 
geneous  grouping.  All  differences  in  means  supported  this  tendency. 

In  summary,  F-tests  indicated  that  general  achievement  in  social 
studies,  language,  mathematics  and  science  under  homogeneous  grouping 
was  significantly  superior  to  that  under  heterogeneous  grouping. 
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Differences  for  reading  and  literature  were  not  significant.  t'*- Tests 
indicated  that  significant  differences  were  located  primarily  at  level 
one  and  then  at  level  three.  There  were  no  significant  differences  at 
level  two  for  any  subject.  All  differences  in  means  for  social  studies, 
language,  mathematics  and  science  supported  the  inference  of  superio¬ 
rity  for  homogeneous  grouping.  Differences  in  means  for  reading  and 
literature  were  inconsistent. 

2.  Heterogeneous/Homogeneous/Subj ect  Grouping 

There  was  a  significant  difference  in  the  achievement  of  Parkview 
grade  nine  pupils  on  departmental  examinations  for  language,  mathematics 
and  science  under  the  three  methods  of  grouping. 

There  was  a  significant  difference  in  achievement  among  the 
three  departmental  subjects. 

Achievement  among  the  three  subjects  varied  with  the  methods  of 
grouping. 

F-tests  indicated  that  subject-grouped  pupils  in  language  did 
better  than  those  in  homogeneous  classes,  significant  (matched)  at  the 
.01  level  and  (random)  not  quite  .05.  In  mathematics  F-ratios  for  these 
two  methods  showed  no  significant  difference.  In  science,  homogeneous 
classes  did  better  than  those  subject-grouped,  significant  (matched)  at 
the  .04  level  and  (random)  at  the  .022  level. 

In  language,  random  data  for  levels  one  and  three  showed  a 
significant  difference  for  homogeneous  grouping  over  heterogeneous.  All 
differences  in  means  favored  homogeneous  over  heterogeneous  grouping. 
There  was  a  significant  difference  in  matched  data  at  levels  one  and 
three  favoring  subject  grouping  over  heterogeneous.  A  similar  difference 
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was  found  at  all  levels  using  random  data.  Subject  grouping  was  signifi¬ 
cantly  superior  to  homogeneous  at  levels  one  and  three  (matched  data) 
and  level  two  (random  data).  Superiority  in  means  was  .594  stanines 
(matched)  and  .417  stanines  (random).  All  differences  in  means  rated 
subject  grouping  first,  homogeneous,  second,  and  heterogeneous,  third. 

In  mathematics  both  matched  and  random  data  indicated  a  signifi¬ 
cant  difference  favoring  homogeneous  grouping  over  heterogeneous  at 
levels  one  and  three.  Matched  data  showed  a  significant  difference 
favoring  subject  grouping  over  heterogeneous  at  all  three  levels. 

Random  data  showed  a  similar  difference  at  levels  one  and  three.  All 
differences  in  means  for  matched  data  rated  subject  grouping  first, 
homogeneous  second,  and  heterogeneous  third.  There  were,  however,  no 
significant  differences  between  subject  grouping  and  homogeneous. 
Differences  in  means  at  levels  one  and  three  for  random  data  favored 
homogeneous  over  subject  grouping. 

In  science,  results  were  inconsistent  with  those  in  language  and 
mathematics.  The  analysis  of  variance  for  matched  data  indicated  a 
significant  difference  (.05  level)  favoring  homogeneous  grouping  over 
heterogeneous  but  t-tests  showed  no  significant  difference.  A  similar 
difference  significant  at  the  .01  level  was  found  using  random  data,  t- 
tests  showing  significance  only  at  level  one.  All  differences  in  means 
indicated  a  general  tendency  for  homogeneous  superiority  over  hetero¬ 
geneous  grouping.  There  were  no  significant  differences  between  subject 
grouping  and  heterogeneous  but  subject  grouping  means  were  superior  to 
heterogeneous  except  for  level  two  (matched  data).  Significant  differ¬ 
ences  favored  homogeneous  grouping  over  subject  grouping  at  level  two 
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(matched  data)  and  level  one  (random  data).  Homogeneous  means  were 
superior  to  subject  grouping  means  at  all  levels. 

In  summary,  significant  differences  for  language  indicated  that 
subject  grouping,  homogeneous  and  then  heterogeneous  grouping  were  to  be 
preferred  in  that  order.  In  mathematics  significant  differences  indi¬ 
cated  a  superiority  for  both  homogeneous  and  subject  grouping  over 
heterogeneous.  Differences  in  means  between  homogeneous  and  subject 
grouping  for  matched  and  random  data  were  inconsistent.  In  science 
homogeneous  grouping  was  the  most  effective.  Differences  between  the 
other  two  methods  were  inconsistent. 

II.  SOME  CONCLUSIONS  AND  IMPLICATIONS 

The  results  of  the  analysis  of  pupil  achievement  comparing 
heterogeneous  and  homogeneous  grouping  provided  fairly  conclusive 
evidence  in  favo^  of  the  latter.  In  social  studies,  language,  mathema¬ 
tics  and  science  all  significant  differences  and  all  differences  in  means 
supported  the  inference  and  suggested  that  in  general  there  may  be 
certain  advantages  deriving  from  homogeneous  grouping  in  these  subjects. 
The  greatest  advantage  was  evident  in  mathematics  where  the  starting 
achievement  level  was  lowest,  and  at  levels  one  and  three  where  all 
significant  differences  were  evident.  Differences  at  level  two  were 
high  enough  to  indicate  a  general  tendency  of  superiority  for  homogeneous 
grouping . 

Results  for  literature  were  inconsistent  with  the  general  tendency 
and  differed  for  matched  and  random  data.  Any  inference  would  be  highly 
tentative  since  there  were  no  significant  differences  and  the  over-all 
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difference  in  means  was  slight*  The  fact  that  the  starting  literature 
achievement  mean  was  the  highest  for  all  subjects  may  have  affected  the 
results. 

Since  reading  was  not  scheduled  as  a  regular  subject,  the  results 
are  only  of  academic  interest.  There  were  no  significant  differences  and 
all  means  were  higher  under  homogeneous  grouping  except  level  one 
(random  data).  The  tendency  (if  any)  favoring  homogeneous  grouping  was 
reversed  by  analysis  of  the  last  two  years  of  the  study. 

Since  reading  and  literature  are  similar  in  certain  respects,  we 
mighf  conclude  from  this  study  that  there  was  little  difference  in 
achievement  under  homogeneous  or  heterogeneous  grouping.  Unless  starting 
achievement  levels  are  low,  it  might  be  just  as  well  to  utilize  hetero¬ 
geneous  grouping  if  other  factors  require  consideration. 

The  general  inference  that  subject  grouping  would  produce  higher 
academic  achievement  was  not  statistically  borne  out  in  this  study.  For 
language  there  was  some  statistical  evidence  and  a  general  tendency 
supporting  the  superiority  of  subject  grouping  over  homogeneous  grouping. 
The  difference  in  stanine  means — -.417  matched  and  .594  random — would 
suggest  utilization  of  the  former  for  maximum  positive  results  especially 
if  present  language  achievement  is  relatively  low. 

In  mathematics  there  were  no  significant  differences  between 
subject  grouping  achievement  and  homogeneous.  No  general  tendency  was 
evident  since  matched  data  showed  the  subject  grouping  means  higher  by 
.291  stanines  and  random  data  lower  by  .072  stanines.  In  any  case  the 
evidence  would  not  appear  to  warrant  the  extra  work  entailed  in  organiza¬ 
tional  difficulties  unless  the  teaching  staff  saw  in  subject  grouping 
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certain  inherent  advantages  for  teaching  methods. 

In  science  any  general  tendency  would  appear  to  favor  homogeneous 
grouping  over  subject  grouping.  Homogeneous  means  (matched)  were  .417 
stanines  higher,  (random)  were  .468  stanines  higher.  This  significant 
difference  is  high  enough  to  suggest  that  for  science  homogeneous  grouping 
should  be  preferred  to  subject  grouping.  There  has  been  some  suggestion 
that  the  1964  Science  examination  differed  in  some  respects  from  preceding 
ones.  Any  inferences  therefore  must  be  highly  tentative. 

III.  RECOMMENDATIONS 

In  an  educational  study  of  this  type  the  question  of  assigning 
cause  tends  to  make  all  conclusions  tentative.  The  number  of  factors, 
teacher  qualifications,  length  and  type  of  experience,  class  size, 
motivation,  to  mention  a  few,  is  large.  Their  strength  and  influence 
may  well  vary  over  a  period  of  years.  Many  of  them  cannot  be  controlled, 
except  possibly  in  experimental  schools  where  special  steps  may  be  taken 
for  the  purpose  of  research.  The  reader  does  not  need  to  be  reminded  of 
the  variability  in  general  and  special  abilities  of  student  populations 
from  year  to  year.  In  this  study,  while  homogeneous  and  subject  grouping 
samples  were  similar  to  the  control  group  sample  (heterogeneous)  in  the 
selected  characteristics,  the  question  of  variability  still  remains. 

The  question  as  to  whether  homogeneous  or  subject  grouping  as 
forms  of  organization  facilitate  teaching  methods  and  techniques  so  as  to 
have  a  beneficial  effect  on  academic  achievement  may  not  be  proven  con¬ 
clusively.  Yet,  for  this  particular  school  there  would  appear  to  be 
sufficient  evidence  to  warrant  the  utilization  of  homogeneous  grouping  in 
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social  studies,  language,  mathematics  and  science.  If  there  are  benefits 
arising  from  pupils  of  all  ability  levels  working  in  a  classroom  situa¬ 
tion  then  it  would  appear  that  literature  could  be  grouped  heterogeneous¬ 
ly  with  little  difference  in  academic  achievement. 

For  language  and  to  a  lesser  extent  for  mathematics  the  evidence 
strongly  suggests  that  subject  grouping  may  have  a  more  positive  effect 
on  achievement  than  homogeneous  grouping.  If  timetabling  permits  it, 
students  might  well  benefit  from  this  form  of  class  organization. 

While  this  study  was  concerned  with  only  one  school,  one  might 
judge  that  in  similar  schools  in  similar  socio-economic  areas  these  forms 
of  class  organization  would  tend  to  be  equally  effective.  No  inference 
can  be  made  with  regard  to  large  junior  high  schools  in  different  socio¬ 
economic  areas,  or  to  lower  grade  levels.  It  is  suggested  tha  other 
schools  might  find  some  benefit  by  instituting  subject-grouping  in  a  low 
achievement  subject  and  comparing  achievement  means  to  discover  how 
effective  it  is  in  their  circumstances.  It  can  be  one  way  of  raising 
the  level  of  aspiration  and  of  increasing  motivation. 

Homogeneous  grouping  seemed  to  produce  greater  pupil  effort.  The 
element  of  competition  and  the  strong  desire  of  many  parents  for  their 
children  to  achieve  level  one  or  at  least  a  level  in  line  with  the 
individual's  innate  ability  was  probably  a  factor  in  this  respect.  ■*- 

The  fact  that  homogeneous  grouping  showed  positive  effects  at  all 
levels  for  the  four  subjects  is  worthy  of  note,  since  it  would  indicate 
that  there  was  no  academic  loss  at  any  level.  Care,  however,  should  be 

lComments  by  a  number  of  parents  to  the  writer  indicated  their 
support  of  grouping  as  an  incentive  to  greater  effort. 


taken  at  level  three  to  encourage  pupils  by  the  use  of  a  simplified 
approach  to  the  regular  curriculum.  Subject  grouping  has  one  advantage 
for  pupil  morale  in  that  a  low  student  may  not  be  in  the  bottom  group  for 
all  subjects.  In  this  sense  it  provides  for  individual  differences  in 
subject  achievement.  Any  success  in  achievement  is  important  to  the 
bottom  group. 


IV.  RECOMMENDATIONS  FOR  FUTURE  STUDY 

The  search  for  truth  and  the  continuing  quest  for  more  effective 
methods  of  teaching  and  learning  suggest  a  need  for  further  studies  in 
the  field  of  class  organization.  As  research  in  the  fields  of  educational 
psychology  and  educational  sociology  widens  our  body  of  knowledge,  new 
factors  in  the  learning  processes  of  individuals  or  groups  will  become 
evident.  Their  effects  will  almost  certainly  invalidate  some  previous 
research  and  raise  questions  which  need  to  be  solved. 

A  major  weakness  in  previous  research  on  grouping  seems  to  have 
been  the  assumption  that  it  might  produce  a  blanket  effect  across  all 
grade  levels,  in  all  subjects  and  in  all  ability  areas.  The  mass  of 
conflicting  results  have  negated  this  expectation.  The  need  for  consi¬ 
deration  of  all  pertinent  factors  in  achievement  in  order  to  assign  cause 
is  confused  by  the  fact  that  many  such  factors  have  not  been  assessed  at 
all  grade  levels  and  in  all  subjects.  Future  research  in  grouping  must 
await  such  findings,  or  arrange  for  their  control. 

Answers  to  certain  questions  are  still  needed.  Will  any  form  of 
grouping  be  effective  unless  the  level  of  aspiration  is  raised?  Would 
"cluster"  grouping  relieve  the  lack  of  vitality  in  a  low-level  homogeneous 
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class?  If  subject  grouping  is  carried  out  in  only  one  subject,  is  it 
generally  effective  in  raising  academic  achievement  in  that  subject? 

Is  the  positive  effect  of  subject-grouping  limited  by  an  inability  of 
students  to  concentrate  effort  in  more  than  one  field?  Does  concentra¬ 
tion  of  class  effort  in  one  subject  tend  to  lower  achievement  in  any 
other  subject?  If  an  optimum  level  of  achievement  is  reached  in  one 
subject  by  the  use  of  subject  grouping,  is  this  new  level  of  attainment 
maintained  if  subject  grouping  is  switched  to  another  subject? 

If  future  studies  are  undertaken  in  this  complex  area,  a  con¬ 
tinuing  assessment  of  possible  side  effects  would  provide  some  concrete 
evidence  in  a  somewhat  empty  area  of  our  field  of  knowledge. 

Since  what  the  teacher  does  in  the  classroom  affects  vitally  any 
such  research  study,  it  is  essential  that  they  be  professionally 
interested  and  involved  in  questions  as  they  arise.  Without  their 
cooperation  and  positive  orientation,  any  such  study  will  lack  validity. 

In  the  design  of  any  study  by  levels  the  outside  limits  and  range 
of  the  levels  should  be  set  carefully.  In  this  study  the  effect  of 
placing  thirty-two  matched  pairs  in  each  level  was  to  limit  level  two  to 
a  range  of  only  ten  I.Q.  points.  Differences  in  effect  were  quite  evident 
when  compared  with  random  data  using  a  range  of  fifteen  I.Q.  points  in 
level  two.  Further  research  could  well  be  carried  out  with  groups  of 
narrow  range  at  the  top  or  bottom  of  the  ability  curve  in  the  various 
subjects . 

Further,  the  significant  difference  in  achievement  by  subjects 
raises  the  question  of  subject  differences  in  objectives,  content  and 
methodology.  It  is  possible  that  this  factor  may  affect  significance 
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as  much  as  the  original  achievement  level. 

Finally,  in  the  analysis  we  have  used  both  matched  pairs  and 
random  selection,  and  both  methods  appear  to  have  validity.  Generally 
the  conclusions  for  either  method  are  similar.  It  would  appear  that,  if 
the  number  of  cases  used  is  fairly  large,  there  would  be  little  difference 
between  the  methods  in  the  means  of  pupil  characteristics.  In  such 
circumstances  the  use  of  randomly  selected  cases  requires  less  effort  and 
might  be  the  preferred  method. 


BIBLIOGRAPHY 


BIBLIOGRAPHY 


A.  BOOKS 


Carpenter,  D.  R.  and  E.  L.  Miller,  editors,  "Ability  Grouping,"  The 

Educa tion  Index ,  Vol .  8,  June,  1950-May,  1953.  New  York:  The  H.  W. 
Wilson  Company,  1953. 

Cook,  W.  W.  and  T.  Clymer,  "Acceleration  and  Retardation,"  The  National 
Society  f or  the  Study  of  Education  Yearbook,  1961,  Part  One. 

Chicago:  University  of  Chicago  Press,  1962. 

Dixon,  W.  J.  and  F.  J.  Massey.  Introduction  to  Statistical  Ana  lysis. 
Toronto:  McGraw-Hill,  1957. 

Ferguson,  G.  A.,  "Laycock  Mental  Ability  Test,"  in  0.  K.  Buros  (ed.). 

The  Third  Me n t a 1  Measurements  Yearbook.  New  Brunswick:  Rutgers 
University  Press,  1949. 

Ferguson,  G.  A.  Statistical  Analysis  in  Psychology  and  Education. 
Toronto:  McGraw-Hill,  1959. 

Goodlad,  J.  I.,  "Classroom  Organization — Horizontal  Organization:  Ability 
Grouping,"  in  Chester  W.  Harris  (ed.),  Encyclopaedia  of  Educational 
Research.  New  York:  The  Macmillan  Company,  I960. 

Guilford,  J.  P.  Fundamental  Statistics  in  Psychology  and  Education. 
Toronto:  McGraw-Hill,  1956. 

Lindquist,  E.  F.  Design  and  Ana  lysis  of  Experiments  in  Psychol  ogy  and 
Education.  Boston:  Houghton  Mifflin  Company,  1953. 

McNemar,  Q.  Psychological  Statistics.  New  York:  John  Wiley  and  Sons, 
1962. 

Otto,  H.  J.,  "Elementary  Education — III.  Organization  and  Administra¬ 
tion-Classification  of  Pupils,"  in  Walter  S.  Munroe  (ed.), 
Encyclopaedia  of  Educational  Research.  New  York:  The  Macmillan 
Company,  1950. 

Ray,  W.  S.  An  Introduction  to  Experimental  Design.  New  York:  The 
Macmillan  Company,  I960. 

Seng,  Minnie  A.  (ed.),  "Ability  Grouping,"  The  Education  Index,  Vol. 

12,  July,  1959-June,  1961.  New  York;  The  H.  W.  Wilson  Company,  1961. 


93 


Tyler,  F.  I.,  "Intra-individual  Variability,"  The  Na  tional  Society  for 
Study  of  Education,  Yearbook  61 ,  Part  One.  Chicago:  The 
University  of  Chicago  Press,  1962, 

Walker,  H.  M.  and  J.  Lev.  Elementary  Statistical  Methods .  New  York: 

Holt,  Rinehart  and  Winston,  1958. 

Whipple,  Guy  M.  (ed.),  "The  Grouping  of  Pupils,"  Thirty-fifth  Yearbook, 

Part  1.,  The  National  Society  for  the  Study  of  Education.  Bloomington, 
Illinois:  The  Public  School  Publishing  Company,  1936. 

Winer,  B.  J.  Statistical  Principles  in  Experimental  Design.  Toronto: 
McGraw-Hill,  1962. 


B.  PERIODICALS 


Baker,  H.  S. ,  "Second  Thoughts  on  Grouping,"  The  Alberta  Teachers  1 
Association  Magazine,  39  (March,  1959),  p.  34. 

Balow,  I.  Ho,  "The  Effects  of  'Homogeneous'  Grouping  in  Seventh-Grade 
Arithmetic,"  The  Ar i t hm e t i c  Teacher,  XI:3  (March,  1964),  p.  191. 

Baughman,  M.  D.  and  D.  Schoonmaker,  "Grouping  Practices  in  Junior  High," 
The  Cl  earing  House  (October,  1961),  pp.  111-112. 

Buell,  C.  E.  "How  Much  Grouping  in  the  Junior  High  School,"  The  National 

Association  of  Secondary  School  Principals ,  Bull et in  44  (April,  I960), 
pp.  49-60. 

_ "What  Do  We  Believe  About  Grouping  for  Instruction  in  the 

Junior  High  School?"  The  National  Association  of  Secondary  School 
Principals  Bulletin  46  (October,  1962),  pp.  18-19. 

Carbone,  R.  F. ,  "The  Non-graded  School:  An  Appraisal,"  The  Administrators ' 
Notebook,  X:1  (September,  1961),  pp,  2,4. 

Clarke,  S.  C.  T.  and  S.  Richel,  "The  Effect  of  Class  Size  and  Teacher 
Qualifications  on  Achievement,"  Research.  Monograph  Number  5 
(Edmonton:  The  Alberta  Teachers'  Association,  April,  1963),  p.  71. 

Cook,  W.  W.  ,  "The  Gifted  and  the  Retarded  in  Historical  Perspective," 

Phi  Del ta  Kappan,  39  (March,  1958),  p.  252. 

Cunningham,  Luvern  L. ,  "Effecting  Organizational  Change,"  The  Alberta 

School  Principal ,  1962  (Edmonton:  The  University  of  Alberta  Press, 
1962),  p,  124. 

Dockrell,  W.  B. ,  "Special  Education  for  Gifted  Children,"  The  Canadian 
Education  and  Research  Digest,  11:1  (March,  1962),  pp.  40-43. 


94 


Eddy,  W.  P0,  "Teacher  Characteristics  and  Grade  Nine  Social  Studies 
Achievement,"  _Ihe  Alberta  Journal  of  Educational  Research,  IX 
(December,  1963),  p.  261* 

Ekstrom,  R.  B. ,  "Experimental  Studies  of  Homogeneous  Grouping:  A  Critical 
Review,"  School  Review,  29  (Summer,  1961),  p.  220. 

Enns,  F.,  "Assessing  the  Effects  of  Change,"  The  Alberta  School  Principal , 
1962  (Edmonton:  The  University  of  Alberta  Press,  1962),  p.  16b. 

Godwin,  R.  L. ,  "Improving  Instructional  Procedures  to  Meet  Individual 

Differences  in  the  Senior  High  School,"  The  Alberta  School  Principal , 
1962  (Edmonton:  The  University  of  Alberta  Press,  1962),  p.  71. 

Goldberg,  M.  L.  and  A.  H.  Passow,  "The  Effects  of  Ability  Grouping," 
Education,  62  (April,  1962),  p.  467. 

Goodlad,  J.  I.,  "Planning  and  Organizing  for  Teaching,"  National  Educa¬ 
tional  Association  Pro  j ect  of  the  United  States  (Washington,  1963), 
pp.  71,91. 

Housego,  I.  E.  and  G.  L„  Mowat,  "Alberta  Composite  High  Schools  and 

Gifted  Youth,"  The  Alberta  Journal  of  Educational  Research  (March, 
1959),  p.  124. 

Lindstedt,  S.  A.,  "Teacher  Qualifications  and  Grade  Nine  Mathematics 
Achievement,"  The  Alberta  Journal  of  Educational  Research,  VI:2 
(June,,  I960),  p,  83. 

Marklund,  S. ,  "Scholastic  Attainments  as  Related  to  Size  and  Homogeneity 
of  Classes,"  Educational  Research,  VI : 1  (November,  1963),  p.  64. 

Passow,  A.  H. ,  "The  Maze  of  Research  on  Ability  Grouping,"  Educational 
Forum,  26  (March,  1962),  pp.  281-287. 

Sauvain,  W,  H, ,  "A  Study  of  the  Opinions  of  Certain  Professional  and  Non- 
Professional  Groups  Regarding  Homogeneous  or  Ability  Grouping," 
Contributions  to  Education,  No,  596  (New  York:  Bureau  of  Publica¬ 
tions,  Teachers  College,  Columbia  University,  1934),  p.  1. 

Saville,  Anthony,  "Ability  Grouping  in  Missouri  High  Schools,"  Journal  of 
Secondary  Education,  37  (February,  1962),  pp.  93-96. 

Seng,  Minnie  A.  (ed.),  "Ability  Grouping,"  The  Education  Index,  Vol.  12, 
July  1959-June  1961  (New  York:  The  H.  W.  Wilson  Company,  1961), 
pp.  3,4. 

Shane,  H.  G. ,  "Grouping  Practices,"  The  Nation's  Schools,  49  (May,  1952), 
pp.  72, 73. 


. 


95 


Veatch,  Jeanette,  "Grouping  is  the  Function  and  Process  of  Content," 
Educational  Leadership,  18  (April,  1961),  p.  426. 

Wilhelms,  F.  T.  and  D.  Westby-Gibson,  "Grouping:  Research  Offers  Leads," 
Educational  Leadership,  18  (April,  1961),  p.  411. 

Worth,  W.  H. ,  "Proposals  for  Improved  Organization  of  the  Elementary 

School,"  The  Alberta  School  Principal ,  1962  (Edmonton:  The  University 
of  Alberta  Press,  1962),  p.  59. 


C.  UNPUBLISHED  MATERIALS 


Dockrell,  W.  Bo,  "Edmonton  Junior  High  School  Streaming  Projects," 

Committee  Report  (Edmonton:  Division  of  Educational  Psychology, 
University  of  Alberta,  1961),  pp.  1,2.  (Mimeographed.) 

Wasylyk,  E.,  "The  Relation  Between  Selected  Teacher  Characteristics  and 

Student  Achievement  in  Grade  Twelve  Mathematics.  Unpublished  Master's 
thesis,  the  University  of  Alberta,  Edmonton,  1961. 


APPENDICES 


APPENDIX  A 


STANINE  ACHIEVEMENT  OF  PARKVIEW  GRADE  NINE  STUDENTS 
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21 

1 

2 

4 

3 

3 

3 

9 

16 

3 

3 

2 

3 

1 

2 

6 

14 

lx 

Ox 

m 

i — 1 

■xf 

MO 

1 — 1 

lO 

i - 1 

o 

m 

i — 1 

in 

CM 
• — 1 

o 

M0 

i — 1 

435 

912 

CM 

MO 

i - 1 

M0 

i - 1 

X 

M0 

r*H 

CO 

n 

i — 1 

x 

n 

t — 1 

o 

i''- 
• — 1 

481 

95  7 

r'- 

n 

i — 1 

cn 

M0 

i — 1 

o 

i — 1 

o 

rs- 

• — 1 

CO 

MO 

f— 1 

CO 
MO  • 
• - 1 

510 

1006 

fc-i 
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TABLE  XLV 

STANINE  ACHIEVEMENT  OF  PARKVIEW  GRADE  NINE  STUDENTS 

RANDOM  DATA— LEVEL  ONE 


195  7-59 

Heterogeneous 

I960 

-62 

Homogeneous 

1963-64 

Subject  1 

Grouping 

+-> 

c 

cu 

x 

3 

CO 

CD 

fH 

13 

03  +-> 
C  ro 

•H 

X  CD 
cu 

CD  -H 
CC  X 

CO 

CD 

•  rH 

X 

a 

-M 

CO 

• 

o 

o 

CO 

03 

o 
•  1 — 1 
CD  -M 
03  CU 
<U  £ 
3  0) 
03  X 
C 

cu  cu 
X  S 

CD 

O 

C 

(D 

•rH 

o 

CO 

CO 

S 

3 

CO 

X 

6 

3 

CO 

CD 

fH 

3 

03  +-> 
C  CU 
•H  3 
X  CD 
(U  +-> 
CD  *H 
CC  —1 

O) 
CD 
•  1 — 1 
X 
3 
4-1 

CO 

•» 

a 

o 

CO 

CD 

O 

•  i — 1 

CD 

03  CU 

cu  £ 

3  CD 
03  X 
C  +J 
ru  cu 
X  s 

CD 

o 

C 

CD 
•1 — 1 
(J 

CO 

CO 

s 

3 

CO 

X 

6 

3 

CO 

03 

c 

•rH 

X 

cu 

CD 

CC 

CD 

(H 

3 

+-> 

CU 

CD 
-M 
•  rH 

X 

CD 

CD 

•  rH 

X 

3 

+-> 

CO 

• 

o 

o 

CO 

CD 
O 
•  1 — 1 
CD  +J 
03  cu 
cu  £ 
3  CD 
03  X 
C  +-1 
cu  cu 
X 

CD 

CJ 

3 

CD 

•  i — 1 

o 

CO 

CO 

6 

3 

CO 

X 

6 

3 

CO 

1 

9 

9 

8 

7 

6 

8 

21 

47 

9 

9 

9 

9 

9 

9 

27 

54 

9 

9 

8 

9 

9 

8 

26 

52 

2 

7 

8 

7 

6 

7 

7 

20 

42 

8 

9 

7 

9 

9 

7 

25 

49 

9 

9 

7 

8 

8 

6 

22 

47 

3 

7 

8 

6 

7 

7 

7 

21 

42 

9 

8 

8 

8 

9 

9 

26 

51 

9 

9 

9 

9 

8 

6 

23 

50 

4 

9 

8 

8 

8 

8 

7 

23 

48 

8 

8 

8 

9 

7 

8 

24 

48 

7 

8 

8 

8 

9 

6 

23 

46 

5 

9 

7 

6 

5 

6 

8 

19 

41 

7 

7 

8 

8 

6 

7 

21 

43 

7 

6 

7 

6 

8 

6 

20 

40 

6 

9 

9 

9 

9 

7 

7 

23 

50 

7 

9 

8 

7 

6 

7 

20 

44 

9 

8 

9 

8 

9 

b 

25 

51 

7 

8 

9 

9 

9 

9 

9 

27 

53 

6 

8 

8 

9 

9 

8 

26 

48 

8 

9 

7 

7 

7 

8 

22 

46 

8 

9 

7 

6 

5 

7 

5 

17 

39 

7 

7 

9 

9 

8 

9 

26 

49 

6 

8 

6 

7 

7 

6 

20 

40 

9 

6 

8 

7 

8 

7 

7 

22 

43 

7 

9 

8 

9 

9 

8 

26 

50 

9 

8 

6 

6 

7 

6 

19 

42 

10 

8 

9 

7 

7 

5 

7 

19 

43 

b 

8 

7 

8 

8 

8 

24 

47 

8 

7 

8 

8 

7 

7 

22 

45 

11 

6 

6 

6 

5 

7 

7 

19 

37 

8 

9 

8 

9 

7 

9 

25 

50 

8 

8 

8 

8 

8 

7 

23 

47 

12 

6 

9 

8 

7 

6 

“7 

/ 

20 

43 

6 

7 

7 

8 

9 

8 

25 

45 

9 

9 

9 

9 

8 

9 

26 

53 

13 

9 

9 

6 

9 

5 

5 

19 

43 

9 

7 

7 

8 

9 

9 

26 

49 

9 

7 

9 

9 

8 

7 

24 

49 

14 

9 

7 

5 

7 

4 

4 

15 

36 

9 

9 

9 

8 

9 

9 

26 

53 

9 

8 

9 

9 

9 

9 

27 

53 

15 

6 

8 

7 

6 

6 

8 

20 

41 

8 

7 

7 

4 

8 

8 

20 

42 

7 

6 

5 

7 

4 

4 

15 

33 

16 

7 

9 

8 

8 

8 

7 

23 

47 

9 

8 

9 

6 

9 

8 

23 

49 

9 

8 

8 

7 

7 

6 

20 

45 

17 

8 

9 

7 

7 

5 

7 

19 

43 

9 

9 

9 

8 

8 

9 

25 

52 

8 

8 

7 

8 

7 

7 

22 

45 

18 

8 

8 

8 

7 

6 

7 

20 

44 

6 

8 

8 

7 

7 

8 

22 

44 

9 

9 

8 

9 

7 

8 

24 

50 

19 

8 

7 

7 

6 

5 

6 

17 

39 

6 

7 

6 

5 

6 

6 

17 

36 

8 

9 

9 

9 

9 

9 

27 

53 

20 

8 

9 

6 

8 

5 

7 

20 

43 

8 

6 

6 

6 

6 

7 

19 

39 

8 

9 

9 

9 

8 

8 

25 

51 

21 

9 

6 

8 

5 

7 

7 

19 

42 

5 

7 

4 

6 

5 

4 

15 

31 

6 

6 

5 

6 

5 

5 

16 

33 

22 

8 

5 

5 

5 

6 

7 

18 

36 

8 

7 

9 

8 

7 

9 

24 

48 

7 

5 

6 

9 

8 

7 

24 

42 

23 

8 

7 

6 

8 

7 

7 

22 

43 

7 

7 

6 

8 

6 

6 

20 

40 

7 

6 

6 

6 

5 

5 

16 

35 

24 

9 

9 

9 

8 

8 

9 

25 

52 

7 

7 

7 

7 

8 

7 

22 

43 

7 

6 

5 

4 

6 

6 

16 

34 

25 

7 

8 

7 

7 

6 

7 

20 

42 

8 

7 

7 

7 

7 

8 

22 

44 

9 

9 

8 

9 

8 

7 

24 

50 

26 

5 

4 

5 

4 

4 

5 

13 

27 

7 

8 

9 

6 

7 

7 

20 

44 

6 

7 

8 

9 

7 

6 

22 

43 

27 

5 

5 

4 

4 

6 

6 

16 

30 

7 

7 

6 

7 

8 

7 

22 

42 

9 

9 

9 

9 

9 

8 

26 

53 

28 

6 

5 

4 

6 

5 

5 

16 

31 

7 

9 

9 

8 

8 

8 

24 

49 

8 

5 

5 

7 

6 

6 

19 

37 

29 

6 

8 

7 

7 

8 

8 

23 

44 

6 

8 

6 

7 

8 

6 

21 

41 

7 

9 

7 

9 

8 

7 

24 

47 

30 

7 

8 

7 

7 

7 

6 

20 

42 

6 

9 

9 

9 

9 

9 

27 

51 

8 

7 

9 

6 

6 

6 

18 

42 

31 

5 

5 

4 

4 

6 

6 

16 

30 

9 

9 

9 

9 

8 

9 

26 

53 

7 

8 

9 

8 

8 

8 

24 

48 

32 

7 

7 

6 

8 

8 

8 

24 

44 

6 

6 

6 

6 

6 

6 

18 

36 

5 

6 

6 

6 

7 

7 

20 

37 

Xx 

CO 

CO 

CM 

o 

X 

CM 

CO 

1 — 1 
CM 

'sT 

i - 1 

CM 

o 

CM 

CO 
» — 1 
CM 

636 

1327 

r-- 

co 

CM 

o 

in 

CM 

CO 

CM 

CM 

CM 

lO  Is- 
X  st- 
CM  CM 

734 

1464 

< — 1 

l X 
CM 

in 

CM 

o 

CO 

CM 

00 

Mf- 

CM 

e'¬ 

en 

c\ 

o 

1  i — 1 

1  CM 

'  704 

1439 

. 

102 


TABLE  XLVI 

STANINE  ACHIEVEMENT  OF  PARKVIEW  GRADE  NINE  STUDENTS 

RANDOM  DATA— LEVEL  TWO 


195  7-59  Heterogeneous  1960-62  Homogeneous  1963-64  Subject  Group 'g 


Student 

Reading 

Literature 

Soc *  Studies 

Language 

Mathematics 

Sc ience 

Sum  3 

Sum  6 

Reading 

Literature 

Soc . Studies 

Language 

Ma  thematics 

Science 

Sum  3 

Sum  6 

Reading 

Literature 

Soc . Studies 

Language 

Mathematics 

Science 

Sum  3 

Sum  6 

33 

5 

7 

7 

6 

7 

( 

7 

20 

39 

6 

8 

4 

8 

4 

4 

16 

34 

7 

7 

8 

9 

6 

5 

20 

42 

34 

~7 

( 

8 

7 

/ 

7 

7 

"7 

7 

21 

43 

8 

6 

6 

8 

7 

7 

22 

42 

8 

9 

9 

9 

9 

8 

26 

52 

35 

1 

9 

8 

8 

6 

8 

22 

46 

9 

6 

7 

( 

6 

9 

7 

22 

44 

5 

5 

7 

4 

5 

6 

15 

32 

36 

6 

4 

4 

4 

4 

5 

13 

27 

7 

8 

8 

7 

7 

8 

22 

45 

7 

5 

6 

6 

5 

6 

17 

35 

37 

5 

7 

5 

6 

4 

6 

16 

33 

—j 

/ 

6 

5 

5 

6 

5 

16 

34 

8 

8 

7 

8 

8 

8 

24 

47 

38 

6 

6 

6 

7 

/ 

6 

/ 

20 

38 

6 

6 

8 

6 

7 

6 

19 

39 

6 

9 

8 

8 

7 

7 

22 

45 

39 

6 

6 

5 

5 

4 

6 

15 

32 

9 

6 

6 

6 

6 

8 

20 

41 

9 

9 

9 

8 

6 

8 

22 

49 

40 

7 

7 

5 

7 

5 

6 

18 

37 

8 

8 

8 

8 

8 

9 

25 

49 

6 

9 

7 

9 

8 

8 

25 

47 

41 

6 

8 

6 

4 

6 

/ 

■  7 

37 

8 

9 

9 

8 

7 

7 

22 

48 

6 

7 

7 

8 

7 

8 

23 

43 

42 

7 

7 

7 

8 

7 

6 

21 

42 

6 

7 

8 

7 

8 

7 

22 

43 

4 

8 

7 

8 

7 

7 

22 

41 

43 

8 

9 

8 

7 

6 

6 

19 

44 

7 

7 

7 

7 

7 

7 

21 

42 

6 

6 

9 

8 

6 

7 

21 

42 

44 

6 

6 

7 

( 

8 

6 

7 

1 

21 

40 

9 

8 

8 

8 

7 

7 

22 

47 

7 

7 

7 

7 

6 

7 

20 

41 

45 

6 

0 

6 

6 

6 

6 

18 

35 

5 

5 

5 

5 

5 

4 

14 

29 

9 

6 

5 

8 

7 

5 

20 

40 

46 

5 

4 

6 

4 

3 

3 

10 

25 

4 

4 

7 

/ 

4 

6 

7 

17 

32 

8 

9 

6 

7 

6 

6 

19 

42 

47 

4 

P 

•J 

6 

6 

7 

7 

20 

35 

7 

6 

7 

6 

6 

8 

20 

40 

7 

6 

5 

6 

7 

5 

18 

36 

48 

9 

7 

7 

7 

7 

7 

21 

44 

P( 

5 

5 

4 

6 

6 

16 

31 

6 

7 

6 

7 

8 

7 

22 

41 

49 

7 

6 

6 

6 

4 

6 

1 6 

35 

7 

6 

7 

6 

5 

6 

17 

37 

6 

5 

6 

6 

7 

6 

19 

36 

50 

5 

6 

5 

6 

5 

6 

17 

33 

8 

5 

5 

6 

6 

7 

19 

37 

4 

7 

6 

7 

6 

5 

18 

35 

51 

6 

5 

7 

5 

7 

7 

19 

37 

7 

7 

7 

7 

5 

6 

18 

39 

5 

6 

7 

5 

6 

6 

17 

35 

52 

4 

3 

3 

5 

5 

4 

14 

24 

6 

3 

4 

4 

3 

4 

11 

24 

7 

5 

6 

5 

5 

6 

16 

34 

53 

7 

6 

5 

5 

4 

4 

13 

31 

6 

4 

5 

4 

P, 

-u 

P 

14 

29 

6 

7 

6 

7 

7 

/ 

6 

20 

39 

54 

P 

U 

5 

5 

8 

7 

6 

21 

36 

6 

6 

7 

7 

1 

7 

21 

40 

5 

5 

6 

5 

6 

6 

17 

33 

55 

6 

7 

6 

7 

6 

5 

18 

37 

6 

6 

6 

6 

7 

7 

20 

38 

7 

8 

6 

8 

6 

7 

21 

42 

56 

7 

8 

6 

6 

6 

6 

18 

39 

9 

8 

7 

8 

7 

8 

23 

47 

7 

5 

7 

7 

7 

6 

20 

39 

57 

6 

7 

4 

4- 

4 

4 

12 

29 

5 

5 

6 

6 

6 

5 

17 

33 

6 

7 

5 

6 

3 

5 

14 

32 

58 

5 

7 

8 

8 

9 

9 

26 

46 

4 

5 

7 

6 

7 

7 

20 

36 

6 

7 

6 

8 

4 

5 

17 

36 

59 

7 

8 

8 

6 

6 

7 

19 

42 

8 

6 

6 

5 

5 

6 

16 

36 

5 

8 

7 

7 

6 

6 

19 

39 

60 

6 

5 

4 

3 

4 

5 

12 

27 

4 

4 

4 

3 

3 

3 

9 

21 

5 

7 

6 

7 

7 

6 

20 

38 

61 

6 

4 

4 

3 

3 

3 

9 

23 

5 

6 

7 

/ 

7 

6 

6 

19 

37 

5 

5 

5 

6 

5 

6 

17 

32 

62 

5 

6 

3 

7 

4 

2 

13 

27 

4 

4 

5 

5 

6 

7 

18 

31 

4 

4 

2 

5 

5 

3 

13 

23 

63 

6 

8 

5 

5 

7 

6 

18 

37 

6 

5 

7 

4 

6 

6 

1 6 

34 

6 

7 

4 

6 

3 

5 

14 

31 

64 

8 

7 

7 

6 

5 

7 

18 

40 

4 

4 

5 

4 

3 

4 

11 

24 

5 

6 

5 

5 

4 

6 

15 

31 

lx 

ON 

1 - 1 

203 

MD 
00 
i - 1 

190 

r- 

r-- 

i — 1 

00 

CO 

I — 1 

555 

1140 

206 

o 
00 
i — 1 

203 

191 

193 

i — 1 

o 

CM 

585 

1183 

oo 

o\ 

* — 1 

216 

203 

220 

no 

ON 
1 — 1 

00 
O- 
' — 1 

613 

1230 
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TABLE  XLVII 

STANINE  ACHIEVEMENT  OF  PARKVIEW  GRADE  NINE  STUDENTS 

RANDOM  DATA— LEVEL  THREE 


195  7-59 

Heterogeneous 

1960- 

62  Homogeneous 

1963 

-64 

Subj  ect 

Group 'g 

Student 

cn 

(D  O) 

G  *H 

3  X5 

cn  -m  a 

d  TO  -G 
•  H  G  CO 
xs  a'  . 
ro  -p  u 
<D  -rH  O 

cd  >— 1  co  i 

CO 

u 

•  rH 

0)  -M 
CJl  TO 

TO  P 

3  CD 

cnn 
d  -m  • 
TO  TO 

n  S  ( 

CD 

O 

d 

CD 

H 

O 

co 

CO 

s 

3 

CO 

X 

6 

3 

CO 

cn 

c 

•  H 

X5 

TO 

CD 

(X 

CD 
G 
3 
+-> 
TO 
G 
CD 
+J 
•H 
i — 5 

co 
CD 
-1 — 1 
TD 
3 
+-> 
CO 
• 

O 

o 

CO 

10 

(J 

•  i — 1 

(D  -G 
cn  to 
TO  s 
3  CD 

cn  jd 
d  -m 
TO  TO 

CD 

O 

d 

CD 

•  H 

O 

CO 

CO 

6 

3 

CO 

vO 

s 

3 

CO 

cn 

d 

•  i — 1 

X5 

TO 

CD 

CC 

CD 

G 

3 

+-> 

TO 

u 

CD 

4-> 

•H 

— i 

co 
CD 
•  1 — 1 
xs 

3 

+J 

CO 

• 

a 

o 

CO 

co 

a 

•  H 

CD  +-> 

cn  to 

TO  G 
3  CD 

cn  n 
d  +-> 
TO  TO 

n  S 

CD 

O 

d 

CD 
•1 — 1 
o 

CO 

CO 

s 

3 

CO 

vO 

§ 

CO 

65 

5 

3  5 

5  6 

6 

17 

30 

8 

8 

7 

6 

7 

8 

21 

44 

3 

3 

5 

5 

4 

5 

14 

25 

66 

4 

6  5 

5  6 

6 

17 

32 

6 

6 

6 

5 

5 

6 

16 

34 

6 

5 

6 

6 

4 

4 

14 

31 

67 

6 

9  5 

7  4 

4 

15 

35 

7 

8 

8 

5 

5 

6 

16 

39 

6 

6 

6 

6 

7 

6 

19 

37 

68 

8 

5  6 

5  6 

6 

17 

36 

6 

5 

4 

5 

5 

5 

15 

30 

8 

6 

7 

9 

8 

6 

23 

44 

69 

7 

7  7 

6  6 

5 

17 

38 

3 

3 

4 

4 

6 

4 

14 

24 

4 

4 

3 

5 

6 

3 

14 

25 

70 

6 

6  5 

6  5 

5 

16 

33 

7 

9 

7 

9 

7 

8 

24 

47 

6 

5 

5 

4 

4 

3 

11 

27 

71 

5 

5  4 

4  4 

5 

13 

27 

7 

9 

5 

7 

4 

6 

17 

38 

6 

6 

7 

4 

6 

6 

16 

35 

72 

5 

6  5 

5  3 

6 

14 

30 

8 

5 

7 

5 

7 

8 

20 

40 

6 

6 

7 

8 

6 

6 

20 

39 

73 

6 

7  5 

6  3 

5 

14 

32 

5 

7 

5 

6 

5 

5 

16 

33 

7 

6 

6 

6 

4 

5 

15 

34 

74 

8 

7  8 

5  6 

8 

19 

42 

4 

5 

5 

4 

5 

5 

14 

28 

6 

9 

7 

8 

9 

9 

26 

48 

75 

4 

5  3 

5  5 

5 

15 

27 

4 

6 

5 

6 

6 

5 

17 

32 

4 

5 

6 

6 

6 

5 

17 

32 

76 

5 

4  4 

2  3 

4 

9 

22 

5 

6 

7 

7 

8 

6 

21 

39 

7 

6 

6 

8 

5 

5 

18 

37 

77 

4 

2  3 

4  2 

3 

9 
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ABC 


a  be 


c  a  b 


a  c  b 


I  xabc  =  46>505*  I 

-1 

(I  >=abc)2  =  1,424,923. 

Xabc)2  =  24,976,913. 

Z  (I  I  Xabc)2  =  17,045,507. 
b  a  c 

Xabc ) 2  =  8, 329, 937 . 

T2  =  49,914,225.  X  Z  (Z  xabc)2  =  8,530,019 

a  b  c 

Xabc ) 2  =  4> 17°s 155. 

Z  Z  (Z  Xabc)2  =  2,845,429. 
be  a 

Applying  the  computation  formulas,  the  calculations  are  as  follows: 

SST  =  Y.  Z  I  X2  -  T2  =  46,505  -  43, 328-3  =  3176.7 
a-lb-1 c-1  mABC 

SScells  ~  Z  (X  xabc)2  -  T2  -  44,528.8  -  32,328.3  =  1200.5 
m  mABC 

SSW  =  SST  -  SScells  =  3176.7  -  1200.5  =  1976.2 


Grouping : 


ssA  - 

Level s : 

1 

Z  (I  Z  Xabc)2  - 

a  be 

T2  = 

24,976,913  - 

7065 2  -  34.4 

mBC 

mABC 

5  76 

1152 

ssB 

1 

Z  (1  L  xabc)  “ 

T2 

=  1 7 , 045, 50J 

-  7065 2  =  1061.0 

mAC 

b  a  c 

mABC 

384 

1152 

Subjects; 


2 

SSC  =  _J_  Z  (X  Z  Xabc)  “  j2  =  8,329,937  -  43,328.3  =  56.8 
mAB  c  a  b  mABC  192 

Interaction: 


SSAB  “ 

1 

v 

V 

(Z 

xabc 

)2- 

-  T2 

ssA  ssB 

8,530,019 

-  43,328.3 

mC 

8 

b 

c 

mABC 

192 

34.4  -  1061 

=  3.5 . 

SSAC  = 

L 

ZZ  (Z 

^abc 

)2- 

-  I2  - 

SSA  -  SSq  =  4 

,  1  70 , 155  - 

43,328.3  - 

mB 

a 

c 

b 

N 

96 

34.4  - 

56.8  =  19. 

6 

SSBC  = 

y 

1— 

Z 

(Z 

^abc 

)2  - 

-  T2- 

c$ 

n 

o 

CO 

CO 

1 

DQ 

in 

cn 

845,429  - 

43,328.3  - 

mA 

b 

c 

a 

N 

64  56.8 

=  13. 7. 

SSABC  =  SScel  1  s  "  SSA  SSB  SSC  'SSAB  SSAC  SSBC 

1200,5  -  34,4  -  1061  -  56,8  -  3.5  -  19,6  -  13.7  =  11.5 


'  t-.t.  ,\[ 
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ABC 

III  Xabc  =  45,959.  1  (I  Xabc)2  =  1,399,388.  1  (1  1  Xabc)^  =  24,511,770 
a-lb-lc-1  a  be 


2  _ 


I  (II  xabc.)2  “  l6>  727,934.  (IIxabc)2=  8,164,328.  Tz  =  48,944,016. 
b  a  c  cab 


"2  _ 


I  I  (I  Xabc)2  =  8,379,478.  I  )_  (I  Xgbc)2  =  4,091,894 


a  b  c 


a  c  b 


I  I  (I  Xabc)2  =  2, 790,810. 


be  a 


Applying  the  computation  formulas,  the  calculations  are  as  follows: 
B  C 

45,959  -  42,486.1  -  3472.9 


SSt  =  l  I  1  x2,  -  J2  = 


a=lb=lc=l  dut-  mABC 


2  -3=  i  k=  i  i  abc 

abc 


SS  n  =  1  (Z  Xabc)2  -  T2  =  43,730.9  -  48, 944,016  =  1244.8 

ceils  - - - —  mABC  1152 

m 

SSW  =  SST  -  SScells  =  3472.9  -  1244.8  =  2228.1 


Grouping : 


SS.  =  _1_  I  (11  Xabc)2_  _x£_  =  24,511,770  -  6996 2  =  69.1 
mBC  abc  mABC  576  1152 


Level s : 

SSB  -  -I-  I  (II  Xabc)2 

mAC  b  a  c 
Subj  ects: 


T2  =  16, 727,934  -  48,944,016  =  1076.2 
mABC  384  1152 


SSq  _I_  _  (i-  —  Xabc 
mAB  c  a  B 

Interaction: 


)2  "  T2  = 


8, 164,328  -  42,486.1  =  36.4 
mABC  292 


SSAB  =  _L  _  1  (I  Xabr)2  -  I2  -  SSA  -  SSB  =  B , 3  78, 4  78  -  42,486.1  - 

mABC  192 

69.1  -  1076.2  =  11.8 


AB  -4-  _  L  Aabc 
mC  a  b  c 


SSAC  =  -L  1 1  (I  xabc)2  -  — L2 


SS 


mB  a  c  b 


mABC 


A  -  SSC  =  4,091,894  -  42,486.1 
96 

69.1  -  36.4  =  32.3 


SSRr  =  _L  1  I  (1  x,br)2  -  -  SSB  -  ssc  =  2,  790,810  -  42,486.1 


3BC  —  -  v—  'Yabc 
mA  be  a 


mABC 
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1076.2  -  36.4  -7.7 


-  SSa  -  SSd  -  SSr  -  SSar  -  SSAr  -  SS 


SSABC  "  SScells  °°A  °°B  °°C  °vJAB  °°AC 


5BC 


1244.8  -  69„  1  -  1076.2  -  36.4  -  11.8  -  32.3  -  7.7  =  11.3. 


APPENDIX  C 


ANALYSIS  OF  VARIANCE:  THREE-WAY  CLASSIFICATION— 3  x  3  x  3 
Matched  Pairs — -Table  L 
Random  Data- — Table  LI 


no 


TABLE  L 

COMPUTATION  FOR  ANALYSIS  OF  VARIANCE:  3x3x3  (MATCHED) 


Block  1  (Heterogeneous)  - 

A 

Rows  -  B 

Subjects  (Columns)  - 

C 

Level s 

Lanquaae 

Mathematics 

Science 

Total 

Level  1 

209 

203 

224 

636 

6.531 

6.344 

7.000 

Level  2 

194 

186 

199 

5  79 

6.063 

5.813 

6.219 

Level  3 

150 

125 

160 

435 

4.688 

3.906 

5.000 

Total 

553 

514 

583 

1650 

5. 760 

5.354 

6 . 0  73 

Block  2  (Homogeneous) 

Level  1 

231 

228 

236 

695 

7.219 

7.125 

7.375 

Level  2 

204 

199 

217 

620 

6 . 3  75 

6.219 

6.781 

Level  3 

153 

158 

170 

481 

4.  783 

4.938 

5.313 

Total 

558 

585 

623 

1796 

6.125 

6.094 

6.490 

Block  3  (Subject  Grouping) 

Level  1 

256 

242 

229 

727 

8.000 

7.563 

7. 156 

Level  2 

210 

203 

191 

604 

6.563 

6.344 

5.969 

Level  3 

179 

168 

163 

510 

5.594 

5 . 250 

5.094 

Total 

645 

613 

583 

1841 

6.  719 

6. 385 

6.073 

Totals:  blocks  1,  2  and 

3 

Level  1 

696 

6  73 

689 

2058 

Level  2 

608 

588 

60  7 

1803 

Level  3 

482 

451 

493 

1426 

Total 

1786 

1712 

1789 

5287 

- - 2 — 

a-lb-lc-lXabc 

=  34, 725 

I 

(ZXabcF  =  i’062’ 

409  I  (l  I 

a  d  c 

^abc ) 

=  9,337,397 

mi  xabc) 

2  =  9,519,649 

I  (I  I  xabc)2= 

9,321,261  T2  =  27,952,369 

b  a  c 

c  a  b 

Z  Z  (Z  ^abc ) 

a  b  c 

2  =  3,181,193 

II  (I  Xabc)2  = 

a  c  b 

■  3,  11  7, 6  75 

II  (I 

b  c  a 

^abc ) ^ 

3, 174,697 


■ 

Ill 


Applying  the  computation  formulas,  the  calculations  are  as  follows 

SST  s  I  L  I  Xabc  -  T2  =  34,725  -  52872  =  2372.7 
a=lb=lc=l  mABC  864 

SScells  =  I  <7  xabc)2  -  -iL  =  1.062,409  -  32,352.3  =  848.0 

mABC  32 

m 

ssw  =  SST  -  SScells  =  2372.7  -  848.0  =  1524.7 
Grouping: 

SSA  =  _I_  I  (I  I  xabc^2  “  j2  =  9,337,397  -  52872  =  69.2 
mBC  a  c  mABC  288  864 

Level s : 

SSR  =  _J_  Z.  (I  X  Xafoc)2  -  =  9,519,649  -  52872  -  702.0 

m  AC  b  a  c  mABC  288  864 

Subjects: 

SSC  =  _1_  I  (7  I  Xabc)2  -  T2  =  9,321, 261  -  52872  =  13.2 
mAB  cab  mABC  288  864 

Interaction: 

SSAB  =  _L  I  I  (I  Xabc)2  -  T2  -  SSA  -  SSB  =  3,181,193  -  32,352.3  - 
mC  a  b  c  mABC  96 

69.2  -  702.0  =  13.9 

SSAC  =  J_  I  I  (I  xabc ^ 2  "  T  -  SSA  -  ssc  =  3,  117,675  -  32,352.3  - 
mB  a  c  b  mABC  96 

69.2  -  13.2  =  41.1 

SSB  =  !_  I  I  (I  Xabc)2  -  T2  -  SSB-  SSC  =  3,174,697  -  32,352.3  - 
L  mA  mABC  96 

702.0  -  13.2  =  2.2 

SSABC  =  SScells  “  SSA  “  SSB  “  SSC  "  SSAB  “  SSAC  “  SSBC  = 

848  -  69.2  -  702.0  -  13.2  -  13.9  -  41.1  -  2.2  =  6.4 
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TABLE  LI 

COMPUTATION  FOR  ANALYSIS  OF  VARIANCE:  3x3x3  (RANDOM) 


Block  1  (Heterogeneous)  -  A 

Rows  - 

-  B 

Subjects  (Columns)  -  C 

Level ' 

Language 

Mathematics 

Science 

Total 

Level 

1 

214 

204 

218 

636 

Level 

2 

190 

177 

188 

555 

Level 

3 

144 

123 

153 

420 

Total 

548 

504 

559 

1611 

I 

Block  2  (Homogeneous) 

Level 

1 

242 

245 

24  7 

734 

Level 

2 

191 

193 

201 

585 

Level 

3 

165 

163 

172 

500 

Total 

598 

601 

620 

1819 

Block  3  ( Subj ect 

Grouping) 

Level 

1 

248 

237 

219 

704 

Level 

2 

220 

195 

198 

613 

Level 

3 

170 

162 

158 

490 

Total 

638 

594 

5  75 

1807 

Totals:  Block  1, 

2  and  3 

Level 

1 

704 

686 

684 

2074 

Level 

2 

601 

565 

587 

1753 

Level 

3 

4  79 

448 

483 

1410 

Total 

1784 

1699 

1754 

5237 

A  B 

I  I 

I  x2  = 

3  b  r 

34,395  I  (I 

Xabc)2  =  1.045,461 

I  (I  I  xabc)2  = 

9,169,331 

a-lb= 

dLH, 

1  C=1 

a  be 

I  (I  1  X  ,  )2  r  9,362,585  £  (I  X  xabC)2  =  9,145, 773  T2  -  27,426,169 

b  a  c  abC  cab 

II  d  Xabc)2  =  3,131,387  II  (I  Xabc)2=  3,060,511  l  l  (l  Xabc)2  = 

a  b  c  a  c  b  bca 

3, 122,497. 
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Applying  the  computation  formulas,  the  calculations  are  as 
follows : 

SST  =  34,395  -  523 7 2  =  2651.7 

364 

SS  , ,  1,045,461  -  31,743.3  =  927.4 

C6lls  - 


SS,..  =  2651.7  -  927.4  =  1724.3 


w 


Grouping ; 


SS  r  161 1 2  4-  13192  t  13072  -  31,743.3  =  94.7 
A  288  288  288 
Level s : 

SSB  =  20 742  +  17532  t  14102  -  31,743.3  =  765.7 
288  288  288 

Subjects  : 

SSC  =  17842  +  16992  +  17542  -  31,743.3  =  12.9 
288  288  288 

Interaction: 

SS  "  3, 131,387  -  31,743.3  -  94.7  -  765.7  =  14.9 

AB  96 

SSAC  =  3,060,511  -  31,743.3  -  94.7  -  12.9  =  29.4 
96 

SS  =  3, 122,49  7  -  31,743.3  -  765.7  -  12.9  =  4.1 
BC  96 

cc  —  927.4  -  94 , 7  —  7 65 .7  —  12.9  —  14.9  ~  29 .4  —  4.1  —  5.7 
bbABC 


APPENDIX  D 


SUMMARY  OF  STANINE  ACHIEVEMENT  MEANS — TABLE  LII 


SUMMARY  OF  STANINE  ACHIEVEMENT  MEANS 
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Matched  Pairs  Data;  B:  Random  Data;  3  Homo:  Reading,  Literature,  Social  Studies. 
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